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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢Qu3MKe Ha YpPOBHE CcpeaHero ooOmero o0pa3oBaHUS
pa3paboTaHa Ha OCHOBE MOJIOKEHHM W TpeOOBaHUN K pe3yjbraraM OCBOCHUSA
OCHOBHOM 00OpazoBarenbHOM porpammsl, npeacrabieHHbix B DI'OC COO, a Takxe
c yuérom denepanbHoil paboueil mnporpammbl BocnuTaHus u  Kouuenmuu
npernojaBaHus yueOHoro npeamera «dusuka» B 00pa3oBaTeIbHBIX OPraHU3ALMIX
Poccuiickoit ®denepainu, peaanu3yonmx 0CHOBHbIE 00pa30oBaTebHbIE MPOrPaMMBbI.

[Iporpamma no gusuke onpenensier 00a3arebHOE MPEIMETHOE COolepKaHuE,
YCTaHABJIMBAET PEKOMEHYEMYIO MOCJEI0BaTEIbHOCTh U3YUYCHHSI TEM U Pa3/IeyiOB
y4eOHOrO mpeaMeTa ¢ Y4ETOM MEXMPEAMETHBIX U BHYTPHIPEAMETHBIX CBS3EH,
JOTUKH y4eOHOro TmpoIecca, BO3PACTHBIX OCOOCHHOCTEH  OOyJaroniuxcs.
[Iporpamma 1o ¢usuke naét mpeiacTaBiIeHUE O LEJAX, COAEP)KaHUM, OOIIeH
CTpaTeruy OOy4YeHHUs, BOCHHUTAHUS M Pa3BUTHSA OOy4alOUUXCAd CpEICTBAMHU
yueoHoro npeaMera «dPusrka» Ha yrimyOJIEHHOM YpOBHE.

N3yuenne kypca (pu3uku yrayOIEHHOTO YpPOBHSI IO3BOJSIET PEaln30BaTh
3aja4u Mpo(heccuOHaNbHON OpUEHTAIlMH, HApPaBICHO Ha CO3JaHHE YCIOBHM s
MPOSIBJICHUST CBOMX HWHTEJUICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH KaKIIbIM
oOyyaromuMcs, KOTOpble HEOOXOAUMBI JJis MPOAODKEHHS 00pa3oBaHUS B
OpraHu3auusax mnpo(ecCHOHAIBHOrO 00pa3oBaHUs IO pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U MH)KEHEPHBIM CHEIIMATBHOCTSIM.

B mporpamme no ¢uzuke onpeaensoTcs INIaHUPyeMble Pe3yIbTaThl OCBOCHHUS
Kypca (U3MKKH Ha YpOBHE CpeAaHero oO0mero o0pa3oBaHUs: JIUYHOCTHBIE,
MeTanpelMeTHble, TpeaMeTHole (Ha  yniyonéHHoMm  ypoBHe).  HaydHo-
METOJIOJIOTUYECKONM OCHOBOM Juisi pa3pabOTKU TpeOOBaHUM K JIMYHOCTHBIM,
METANpeAMETHBIM M TPEIMETHBIM pe3ylbTaraM OOy4arouIuXcsi, OCBOMBIIHMX
nporpammy 1o Gu3NKe Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus Ha yITyOIEHHOM
YPOBHE, SIBJIIETCSI CHCTEMHO-JEATEIbHOCTHBIN MOAXO/.

[Iporpamma no (pu3uke BKIOYAET:

IUTAaHUPYEMBIE PE3yJIbTaThl 0CBOEHUS Kypca (PU3UKU Ha yIIIyOJIEHHOM YPOBHE,
B TOM YHCJI€ IPEAMETHBIE PE3yIbTaThl O rogaM 00yUueHus;

copepkaHue yueoHoro npeamera « Pu3nka» Mo rojgaM oOydeHHUs.

[IporpaMmma 1o ¢u3uMKe WMEeT NPUMEPHBI XapakTep M MOXKET OBITh
MCIOJIb30BAHA YUUTENIAMH (PU3HUKH JJI1 COCTABIEHUSI CBOUMX padOYUX MPOTPaMM.

[TporpaMma mo ¢u3HKe HE CKOBBHIBAET TBOPUYECKYIO MHHUIIMATUBY YUUTEIEH U
IOPEJOCTABISAET BO3MOXKHOCTU ISl  peaju3ald pa3iMyYHbIX METOAUYECKUX
NOJXOJ0B K TMpenojaBaHUi0 (U3MKKM Ha YDIyOJE€HHOM YpOBHE IpHU YCIOBUU
COXpaHEHHMsI 00513aTeIbHON YaCTH COAepKaHus Kypca.

®du3nka Kak Hayka O HauOojee oOUMX 3aKOHAX NPHUPOAbI, BBICTyHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY



3HaHui 00 okpyskaromiem Mupe. LIIKonbHBINA Kype PU3UKH — CHCTEMOOOPa3yOIni
JUIsl €CTECTBEHHO-HAYYHBIX y4E€OHBIX MPEAMETOB, MOCKOJIbKY (PU3NYECKHe 3aKOHbBI
JexaT B OCHOBE IIPOIIECCOB U SIBJICHHWH, HM3y4aeMbIX XUMHUEH, OUOJOTHEH,
¢dbuzmyeckoit reorpadueit u actpoHomueidl. HMcmonp3oBaHME U AKTHUBHOE
npuMeHeHUe (U3NYECKUX 3HAHUW OMPENeTHIO XapakTep W OypHOE pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJOTUHN B chepe YHEPTETUKH, TPAHCTIOPTA, OCBOSHUS KOCMOCA,
MOJTy4eHHs] HOBBIX MAaTEpHAOB C 3aJlaHHBIMU CBOWcCTBaMu. V3yueHnue Quznku
BHOCHUT OCHOBHOM BKJIaJl B (POPMHUpPOBAHKME €CTECTBEHHO-HAYYHOU KapTHUHBI MHUpa
oOyuarorierocsi, B (popMUpoOBaHUE YMEHUI MPUMEHSTh HAYYHBIA METOJ MO3HAHUS
P BBITIOJIHEHUU UMH YYEOHBIX UCCIIEIOBAHUM.

B ocHOBY Kypca (pu3MKu Ha ypOBHE CPEAHET0 O0IIero o0pa3oBaHus MOJIOKEH
pAI Uael, KOTOPhIE MOYKHO PacCMaTpUBaTh KaK MIPUHLMUIIBI €0 MOCTPOCHHUS.

Hoea uyenocmmnocmu. B COOTBETCTBUU C HEW KypC SIBISIETCS JIOTUYECKHU
3aBEPIIEHHBIM, OH COAECPKUT MaTepuall U3 BCEX pa3esioB (PUM3UKH, BKIIOYAET KaK
BOTIPOCHI KJITACCUYECKOM, TaK M COBPEMEHHOMN (DU3HUKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (HU3UKA
o0beIMHEH BOKpYr (u3Mueckux Teopuil. Beaymmum B Kypce sBisercs
dbopMupoBaHuE MPEICTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U
ToJIE.

Hoea cymanumapuzayuu. EE peanuszanus TpeanosaracT HCIOJIb30BAHUE
TYMaHUTApHOTO TOTEHIMada (PU3NYECKOW HAYyKH, OCMBICIICHUE CBSI3U Pa3BUTHS
(bU3UKH ¢ pa3BUTHEM OOIIIECTBA, a TAKXKE C MUPOBO33PEHYCCKUMU, HPABCTBEHHBIMU
Y 3KOJIOTMYECKUMHU MPOOIEMaMHU.

Hoea npuxnaonoii nanpaenennocmu. Kypc Gpuszuku yrryOnEHHOTO ypOBHS
MPEANOJaraeT 3HaKOMCTBO C IIMPOKUM KPYrOM TEXHUYECKUX M TEXHOJOTHMUYECKUX
MIPUJIOKEHUN W3YYECHHBIX TE€OpUMUA M 3akOHOB. [Ipu 3TOM paccmarpuBaroTcs Ha
YpPOBHE OOIIMX MPEJICTABICHUN W COBPEMEHHBIE TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTHH.

Hoea 3konozuzayuu peanu3yercs NOCPEACTBOM BBEIACHHUS SJIEMEHTOB
COZIEp>KaHUs, TOCBSAIEHHBIX SKOJIOTHUECKUM MPOOIEMaM COBPEMEHHOCTH, KOTOPBIE
CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHH, a TakXke OOCYXJICHHS MpoOiemM
pPalMOHAIBHOTO TPUPOIONOIB30BAHMS M SKOJIOTMUECKOM O€30IaCHOCTH.

OcBoeHMEe cofep:KaHusl TPOrpaMMbl IO (PUBHKE TOIHKHO OBITH MOCTPOCHO HA
MPUHITUTIAX CHCTEMHO-IEATEILHOCTHOTO moaxoaa. s Gu3nku peanu3aius 3TUX
MPUHITUIIOB 0a3MpPyeTCsl Ha UCTIOJIb30BAHUH CaMOCTOSITEIBHOTO IKCIIEPUMEHTA KaK
MOCTOSIHHO JIeHCTBYIOIIEro (Qakropa yudeOHoro mpoiecca. [ns yrryOnéHHoro
YPOBHA — OJTO CHCTEMA CaMOCTOSATEJIBHOTO YYEHWYECKOIO JKCIEPUMEHTA,
BKJTFOUAIOMIETO (POHTABHBIE YYEHUYECKHE ONBITHI TPU HU3YYCHHH HOBOTO
Matepuana, JaboparopHble padoThl U pabOThl MpakTHKyMa. [Ipu 3TOM BO3MOXKHBI



JBa criocoba peanuzanuu PU3NYECKOTO MpakTUKyma. B mepBoM ciydae nmpakTUKyM
npoBoautTcst 6o B koHne 10 m 11 kimaccoB, aubO Mociie MEPBOIO W BTOPOTO
MOJIYTOJUN B KaXXJIOM U3 3THX KjaccoB. BTopoil cnocod — 310 mHTerpaiust padot
NPaKTHUKyMa B CHCTEMY J1aOOpaTOPHBIX pabOT, KOTOpPHIE MPOBOAATCA B MpOIECcce
uzydyeHus: pasnena (temsl). [Ipum 3TOM mop paboramMu NMpakTHKyMa HNOHHMAETCs
CaMOCTOSATEJILHOE ~ MCCJIEIOBAaHUWE, KOTOPOE MPOBOJUTCA IO PYKOBOJCTBY
CBEPHYTOTO, 0000MIEHHOTO BUAA O€3 MOIIaroBO HHCTPYKIIUH.

B mporpamme mno (¢u3Mke cucTeMa YYEHHUYECKOrOo HKCIEPUMEHTA,
7a00paTopHbIX padOT M MPAKTUKyMa MPEACTaBIEHA €IUHBIM IepedHeM. Buioop
TEMaTUKU 71l ATUX BUJOB YUYEHWYECKHX MPAKTHUUECKUX PabOT OCYIIECTBISETCS
y4aCTHUKaMU 00pa30BaTeNIbHOTO Mpoliecca UCXOAs U3 0COOCHHOCTEN MOYpPOYHOTO
IUTAHUPOBAaHUA W OCHalleHus KaOuHera ¢usuku. [lpu s3TOM obecneunBaeTcs
OBJIaJICHUE OOyYalOUMMHUCA YMEHUSMH MPOBOJUTH TMpPSMblEe U KOCBEHHBIE
U3MEpPEHUs, UCCIEIOBAaHUS 3aBUCUMOCTEH (U3MYECKUX BEIMYUH U MOCTAHOBKY
OIIBITOB MO MTPOBEPKE MPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yAeNAeTcs peleHUI0 pacyETHBIX U KaYeCTBEHHBIX 3a71ay.
IIpu 3TOM [71s1 pacU€THBIX 3a7a4 IPUOPUTETOM SIBIIIOTCS 3aa4U C IBHO 3aJaHHOU
Y HESIBHO 33JIaHHOM (PU3NYECKON MOJEINbIO, TO3BOJISIFOIINE TPUMEHSATh N3yUYE€HHbIE
3aKOHbl M 3aKOHOMEPHOCTH KakK W3 OJHOro pasiena Kypca, TaKk U HHTErpupys
MPUMEHEHUE 3HAHUH U3 pa3HbIX pa3iesioB. s kKaueCTBEHHBIX 3a7a4 NPUOPUTETOM
SBIISIIOTCSL  3aJjaHusl Ha OOBSCHEHUE/MpPEJCKa3aHUe MPOTeKaHUusd (PUINYECKHUX
SBJICHUM U TIPOIIECCOB B OKPYKAIOIIECH KU3HH, TpeOyrolre BriOOpa puznueckon
MOJIEJH JIJIs1 CUTYallUH MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B cootBerctBum ¢ TpedoBanusimMu @PI'OC COO k MaTepuaibHO-TEXHUIECKOMY
o0ecriedeHnto yuyeOHoro nporecca Kype Gu3NKu yrioyOlI€HHOTO YPOBHS HA YPOBHE
cpenHero oOmiero oOpa3oBaHUs JOKEH M3Y4yaThCsl B YCIOBUAX MPEIMETHOTO
kabunera. B kabunere Qusnku MOHKHO OBITH HEOOXOAMMOE JabopaTopHOE
00opyI0BaHUE JIJIS BBIMOJIHEHUS YKa3aHHBIX B IPOrPAMME MO0 (PU3HKE YUEHUUECKUX
OMBITOB, J1a0OPATOPHBIX PabOT U PabOT MPAKTHKYyMa, a TAKKE JEMOHCTPAIMOHHOE
000pyI0OBaHUE.

JleMoHCTpanioHHOE  00opyAoBaHue (OPMHUPYETCSI B  COOTBETCTBUM C
OPUHIMIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH M  OOECHEUYMBAET IMOCTAHOBKY
NEPEYUCICHHBIX B MporpaMMe 1o (U3UKE KIHOUEBBIX JIEMOHCTpalUil ISt
UCCJIEIOBAaHUS  M3yYaeMbIX SBICHMM W  MPOLECCOB, SMIHMPUYECKUX U
(byH/IaMEHTaJIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaboparopHoe o00OpynoBaHHE I YYEHHUUYECKUX MPAKTHUUYECKUX padoT
dopMupyercsi B BUJE TEMATUYECKHX KOMILJIEKTOB M O0OECIEUMBAETCA B pacyeTe
OJHOIO KOMILJIEKTa Ha JBYX oOydaromuxcs. TemMaTHdecKkne KOMIUIEKTBI
JaboparopHOro 00OPYIOBaHUSA JOJKHBI OBITh TMOCTPOEHBI HAa KOMIUIEKCHOM



WCIIOJIb30BAHUH AHAJIOTOBBIX W IU(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJIE TU(POBBIX JabOpaTopHil.

OCHOBHBIMM LIEJIAIMH U3y4YeHUs (PU3UKH B 00IIEM 00pa30BaHUU SBISIOTCS:

(GbopMHUpOBaHHE UHTEpPECA W CTpPEMJIEHHS OOYy4arolUXCs K HaydYHOMY
W3YYCHHUIO TIPUPONBI, PAa3BUTHE WX HMHTEIUICKTYallbHBIX W TBOPYECKHUX
CIIOCOOHOCTEM;

pa3BUTHE TPEACTABICHUN O HAy4YHOM METOZAE IMO3HAaHWS U (HOPMHUpPOBAHUE
UCCJIeI0BATEIbCKOIO OTHOIICHUS K OKPYKAIOLUM SIBJICHUSM;

(bopMHUpOBaHUE HAYYHOIO MHUPOBO33PEHUSI KAK pe3ylbTaTa M3y4YEeHHs] OCHOB
CTPOCHHUS MaTepUH U PyHIaMEHTATbHBIX 3aKOHOB (DU3UKU;

dbopMupoBaHuE YMEHUN OOBSICHATH SBJICHUS C UCTIOIH30BAaHUEM (PU3UUECKUX
3HAHUI U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHue TPEACTABICHUM O PO (PU3UKU JJIs1 Pa3BUTUS JAPYTHX
€CTECTBEHHBIX HayK, TEXHUKHU U TEXHOJIOTHIA;

pa3BUTHE MpeJCTaBICHUN 0 BO3MOXKHBIX chepax oymyreit
npoecCuOHAIbHONW  NIeATENTbHOCTH, CBS3aHHBIX C (U3UKOW, IMOATOTOBKA K
JanbHeieMy 00y4eHHIO B 3TOM HalpaBIICHUU.

JlocTikeHne 3TUX 1eNne o0ecrneunBaeTcsl PelieHUeM CIEAYIOIMNX 3a/1a4 B
npoiiecce u3yueHus Kypca (pU3MKi Ha YPOBHE CPETHETO O0IIero o0pa3oBaHus:

NPUOOPETEHNE CUCTEMbI 3HAHUN 00 OOIMMX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUSX, BKIIOUAss MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, DIIEKTPOTUHAMHUKY,
KBAHTOBYIO (DU3UKY U 3JI€MEHTBI aCTPOPUHUKHY;

dbopMupoBaHUE YMEHUN NPUMEHATh TEOPETUUECKUE 3HAHUS NI OOBICHEHUS
bu3nUecKkux SBICHUN B MPUPOJAEC W IS MPUHATHS TPAKTUYECKUX DPEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOEHHE CITOCOOOB PEIIEHUs PA3IMYHBIX 3a71a4 C SIBHO 33JIaHHOM (pr3ndecKoit
MOJIEJIBIO, 3aj/lad, IMOAPA3yMEBAIOIIMX CaMOCTOATENIbHOE CO3/[aHHe (PU3MUECKON
MOJIEJM, AaJEKBATHOM YCIOBUSM 3a/add, B TOM YHUCIE 3aJad HWHKEHEPHOTO
XapaKTepa;

NOHUMaHUE (PU3NYECKUX OCHOB M TMPUHIUIOB JCHCTBUA TEXHUUECKUX
YCTPOMCTB U TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOUIYIO CPENyY;

OBJIAJICHUE METOJAMH CaMOCTOSITEIbHOIO IUIAHUPOBAaHUS M MPOBENCHUS
GU3UYECKUX OKCIIEPUMEHTOB, aHAJM3a W HUHTEpHpeTanuu  HUHPOpMAIUH,
OIpPEAEIICHHS] IOCTOBEPHOCTH MOJIyYEHHOTO PE3YJIbTarTa;

CO3JJaHME YCJIOBUM JUIsl Pa3BUTUS YMEHUU NPOEKTHO-UCCIEHOBATEIbCKOM,
TBOPYECKOH ESITEIbHOCTH;

pa3BuTHE UHTEpeca K cdepaM npodeccuoHaIbHON IeSITEIbHOCTH, CBSI3aHHOM
¢ (PUBUKOM.



B coorBerctBun ¢ TpeboBanusmu DPI'OC COO yrnyOon€HHBIN ypOBEHb
u3ydyeHus yuyeOHoro nmnpeamera «®Dus3uka» Ha YpPOBHE CpeaHEro oOIero
oOpa3oBaHusi BbIOMpaeTcs OOy4alOUUMUCS, [UIAHUPYIOMIMMH MPOJOJKEHHE
00pa30BaHuUs MO CIIEHUATBHOCTAM (PU3UKO-TEXHUIECKOTO MPOQUIIS.

Ha u3yuenne pusuku (yrmyOnéHHBIA ypOBEHb) HA YPOBHE CpPEIHEro OOIIEro
oOpazoBanust orBoautcs 340 yacos: B 10 kiacce — 170 vacoB (5 yacoB B HEJENIO),
B 11 ximacce — 170 gacoB (5 4acoB B HEJEIIO).

[Ipennaraemplii B mnporpamMme 1o ¢GuU3MKE NepeyeHb JabopaTopHbIX U
NPAKTUYECKUX pAOOT SBISIETCS PEKOMEHJOBAHHBIM, YUYUTEIb JENAeT BBIOOD
IPOBEACHUS JIaDOPATOPHBIX pPabdOT U ONBITOB € YYETOM HMHAWBHIYyaJTbHBIX
0COOCHHOCTEH 00yJaronnuxcsl.



COAEP KXAHUE OBYYEHUA
10 KITACC

Paznen 1. Hayunblii MeTOA MO3HAHUS NPUPOABI.

®duszrka — pyHIaMeHTalIbHAs HayKa o pupone. HayuHblit MeTon mo3HaHUs U
METO/Ibl UCCIEAOBAHUS (PUBUUECKUX SIBICHUM.

OKCIIEpUMEHT W Teopus B Mpolecce No3HaHus npupoasl. Habmronenue u
HKCIIEPUMEHT B (hUBHKE.

Croco6bl u3MepeHusi (U3HUECKUX BEJIUYMH (aHAJIOTOBbIE U IU(POBBIC
U3MEpUTENbHbIE TPUOOPHI, KOMIIBIOTEPHBIE JATUUKOBBIE CUCTEMBI).

[TorpemHOoCcTH  W3MepeHHd  (U3MYECKUX  BeNMYMH  (aOconroTHas W
OTHOCHUTEIIbHASA).

MopnenupoBanue (HU3HUECKHUX SIBICHUH U MPOIECCOB (MaTrepHualbHas TOUKa,
abCOIOTHO TBEPIOE TENO, UAcaNTbHAS KUIKOCTh, UACANbHBIN ra3, TOUYCUHBIHN 3aps).
I'nnore3a. du3nyecKui 3aK0H, IPaHULIbl €T0 TPUMEHUMOCTU. PU3NYECKast TEOPUSL.

Pone u mecto ¢u3uku B (pOPMUPOBAHUHM COBPEMEHHOW HAYYHOM KapTHUHBI
MUpa, B IPAaKTHYECKON JAEATEIBHOCTH JIFOACH.

Yuenuueckuit sxkcnepumenm, nabopamopusvie padbomel, npaKmMuKym.

W3mepenue cuibl TOKa U HapsHKEHUS B LUEIMU MTOCTOSTHHOTO TOKA IMPU IMTOMOIIH
aHAJIOTOBBIX U LIM(PPOBBIX U3MEPUTEIBHBIX MPUOOPOB.

3HaKoMCTBO ¢ LU(ppoBoil naboparopuei no ¢usuke. [Ipumepsl n3mMepeHus
($u3NYECKUX BEJIUYUH MPU TOMOIIN KOMITBIOTEPHBIX JaTYUKOB.

Pa3nea 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannuyeckoe aBUkeHHUE. OTHOCHTENBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Tpsimast m oOpaTHas 3aja4u MEXaHHUKH.

Pannyc-BekTop MarepualibHOM TOYKH, €r0 MPOEKIMM HAa OCHU CHCTEMBI
KoopauHar. Tpaekropus.

[lepemenienne, cKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHUE MaTepuajgbHOM TOUYKH, WX MPOEKIMH Ha OCH CHCTEMBI KOOPIHHAT.
CnoxxeHue nepeMeneHu U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE U pPaBHOYCKOPEHHOE MPSMOJIMHEMHOE JIBH)KEHHE. 3aBUCUMOCTD
KOOPJMHAT, CKOPOCTH, YCKOPEHUS U MYTH MaTe€pUaIbHOM TOUKH OT BPEMEHU U UX
rpauKy.

CpoOomHOE majeHUEe. YCKOpEeHHe CBOOOAHOrO majcHUs. JIBIKCHHE Tela,
OpOILLIEHHOTO MOJl YIJIOM K TOPU30HTY. 3aBHCHUMOCTb KOOPAMHAT, CKOPOCTH H
YCKOpPEHUsI MaTepUAIbHON TOYKU OT BPEMEHH U UX TpaduKu.



KpuBonuueiiHoe  aBvKeHue. [IBMKEHHE  MarepuaJbHOM  TOYKHA IO
OKPY>KHOCTH. YIJIOBas M JIMHEWHas ckopocTh. llepuog m vacrora oOparnieHus.
[lenTpocTpemuTenbHOE (HOPMaJIbHOE), KacaTelbHOE (TaHT€HIMAIbHOE) U TIOJTHOE
YCKOPEHHE MaTEPUAIIBHON TOYKH.

TexHHYeCKne yCTPOMCTBA M TEXHOJOTHYECKHE IIPOLIECCHI: CHOUIAOMETD,
JBIKEHUE CHAPSI0B, LIEITHBIE, IIIECTEPEHYATHIE U PEMEHHBIE TIEPEIaYH, CKOPOCTHBIE
JTUQTHL.

Hemoncmpayuu.

Mogenb cuctemMbl OTCUETA, WIUTFOCTPALMS KMHEMAaTHYECKUX XapaKTEPUCTHK
JBH>KCHUSL.

CriocoObl uccienoBaHus JBUKEHU.

Nnnroctpanus npeneabHOro nepexoga 1 "3MEpeHHe MITrHOBEHHOM CKOPOCTH.

[IpeobpazoBaHre IBMKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB.

[TameHue Ten B BO3AYXE U B PA3pEKEHHOM ITPOCTPAHCTBE.

HaGntonenue nBuxkeHHs Tena, OpPOIIEHHOTO MOJ YIJIOM K TOPU3OHTY U
TOPU30HTAIIBHO.

Hanpasnenue ckopocTH NMpu ABUKEHUH MO OKPYKHOCTH.

[IpeoOpazoBaHue yIII0BOM CKOPOCTU B PEIYKTOPE.

CpaBHEHUE ITyTEN, TPAEKTOPUI, CKOPOCTEN ABUKEHHSI OJHOTO U TOTO K€ TeJIa
B Pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomel, npaKmuKym.

N3yueHrne HEpaBHOMEPHOTO JIBMKEHUS C LEJBIO ONPEAEIEHUS MTHOBEHHOM
CKOpPOCTH.

W3mepeHne yCKOpEeHHsI TP IPSIMOJIMHENHOM PABHOYCKOPEHHOM JABUKEHHUH I10
HAaKJIOHHOM IJIOCKOCTH.

HccnenoBaHrne 3aBUCMMOCTH IyTH OT BPEMEHH IPU PABHOYCKOPEHHOM
JIBIDKCHUH.

N3mepenune yckopeHHsi CBOOOAHOIO MaieHUs (PEKOMEHI0BAHO UCTIOIb30BAaHUE
1 poBoit TabopaTopum).

W3ydenne nBukeHus Tena, OpoIeHHOro ropu30HTalbHO. [IpoBepka runoressl
O MOpsIMON MPONOPLUHOHAIBHOW 3aBUCUMOCTH MEXAY HAAIBHOCTBIO TOJETA H
HAYaJIbHOM CKOPOCTHIO TENA.

WN3yueHne IBHKEHHS Tejla N0 OKPYKHOCTHM C IIOCTOSHHOW IIO MOJIYJIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH MEPUOJIa OOpaIleHUs KOHUYECKOTO MasiTHUKA OT
€ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBrii1 3akoH Hrprotona. WMuepuumanbabeie cuctemsl orcué€ra. [IpuHinun
otHocuTenbHOCTH ["anmunes. HeunepuumanbHbie cucteMbl oTcuéra (OmpeeseHue,
IPUMEPHI).

Macca tena. Cuna. [IpuHiun cynepnosunnm CHil.

Bropoi1 3akoH HproTOoHA 11 MarepruanbHON TOYKH.

Tpetuit 3akoH HproTOHA 11711 MarepuaabHbIX TOUECK.

3akOH BCEMHPHOIO TATOTEHHUs. OKBUBAJECHTHOCTh TPaBUTAIMOHHON H
VHEPTHOU MacCCHI.

Cuna TsixecTd. 3aBUCUMOCTh YCKOPEHHUS CBOOOIHOTO MAJIEHUS OT BHICOTHI HAJl
MOBEPXHOCTHIO TUIAHETHI M OT TeorpapuiIecKoil mMupoThl. J[BrkeHrne HeOECHBIX Tel
U ux cnyTHUKOB. 3akoHbl Kemiepa. [lepBast kocmMuyeckasi CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena. Bec tema, nBmKymierocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Tpenue. Ciiia TpEHHS CKOJIBXXEHUS U CUJIA TPEHHUSI TIOKOS.
Koaddurment tpennsi. Cuiia COMpOTUBICHHS PU ABUKCHUH TeJIa B )KUIKOCTH UITH
ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTEIBHOTO JBHKCHHUS.

Hasnenue. ['mapocratnueckoe aapnenue. Cuina Apxumena.

TexHUYeCcKne yCTPOWCTBA M TEXHOJIOTMYECKHE MPOLECCH: MOAIIUITHUKH,
JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpayuu.

HabGmronenue nBU>KEHUs Tell B MHEPLUUAIBbHBIX U HEMHEPLUUAIBHBIX CUCTEMAX
OTCU€Ta.

[IpyHINI OTHOCHUTEIBHOCTH.

Kayenue nByxX UMIMHIPOB WM IIAPOB pPa3HOM MacChl C OJUHAKOBBIM
YCKOPEHUEM OTHOCUTEIBbHO HEMHEPLHAIBHON CUCTEMBI OTCUETA.

CpaBHEHUE PaBHOAECHCTBYIOIIEH MPUIIOKEHHBIX K TEIY CHJI C IPOU3BEACHUEM
Macchl Tejla Ha €ro YCKOPEHHE B MHEPUUAIIBHOW CUCTEME OTCUETA.

PaBeHCTBO CHJI, BOSHUKAIONIUX B PE3YIbTATE B3aUMOJICHCTBUS TEIL.

HN3mepeHne Macc 1o B3auMOJICMCTBUIO.

HesecomocTs.

Bec tena npu yCKOpeHHOM MOABEME U MTAJICHUH.

[leHTpOoOEKHBIE MEXAHU3MBI.

CpaBHEHHME CUJT TPEHUS MMOKOS, KAUCHUS U CKOJIbKECHUS.

Yuenuueckuit sxcnepumenm, nadopamopnwie padomul, nPAKMUKYM.

W3mepenre paBHOACHCTBYIONIEH CHJI MPU JIBMXKEHUHM OpyCKa IO HAKJIOHHOM
MIJIOCKOCTH.

[IpoBepka TuUMOTE3bl O HE3ABUCUMOCTH BPEMEHM JIBIXKCHHUSI Opycka Mo
HAKJIOHHOM IIOCKOCTHU HA 33JJaHHOE PACCTOSTHUE OT €T0 MAaCCHhl.



HccnenoBanrne 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOWIMX B NPYKHUHE U
pe3uHOBOM o0pasiie, OT Ux JAehopMaluu.

N3ydeHue ABUKEHUSI CUCTEMBI TE€Jl, CBA3aHHBIX HUTHIO, IEPEKUHYTON Yepe3
NErKuid OJOK.

Nzmepenne kordduimeHTa TpeHUs MO BEIMYUHE YIIOBOTO Kod(dduumenrta
3aBUCUMOCTH Fp(N).

HccnenoBanue nBUKeHUs OpycKa MO HAKIOHHOM MIIOCKOCTH C TIEPEMEHHBIM
K03 (PUIIMEHTOM TPEHUS.

N3yueHne NBM>KEHUS I'py3a HAa Baly C TPEHHUEM.

Tema 3. Cmamuka meépoozo mena.

AbcomtotHO TBEpAOe Teno. llocTymarenbHoe W BpallaTeIbHOE IBUKEHUE
TBEPAOTO Tesla. MOMEHT CHJIBI OTHOCHUTENIBHO OCH BpamleHus. llnedo cuibl.
CrnoxxeHue cuil, NIPUIIOKEHHBIX K TBEpIOMY Teny. LleHTp TsxecTH Tena.

YcnoBus paBHOBECHS TBEPIIOTO TEIIA.

YcToitunBoe, HEYCTOHUNBOE, OE3pa3IMIHOE PABHOBECHE.

TexHUUeCKHEe YCTPOWCTBA M TEXHOJIOTMYECKHE IMPOIECCH: KPOHILUTEHH,
CTPOUTEIIBHBIN KPaH, pelIETYaTble KOHCTPYKLIMH.

Hemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomel, npaKmuKym.

HccnenoBanue yclOBUKM pPaBHOBECHS TBEPAOTO Tejla, HMMEIOLIETO OCh
BpaLICHUS.

KoHcTpyrnpoBanue KpOHIITEWHOB U PACUYET CHJT YIIPYTOCTH.

N3yuenune ycToMYnBOCTH TBEPAOIO TENA, UMEIOILIETO TUIOIIAAb ONIOPHL.

Tema 4. 3axonvl coxpanenus 6 Mexanuke.

NMiynbsC MarepuaibHONW TOYKH, CUCTEMBI MaTeprualibHbIX ToueK. LleHTp macc
CUCTEMBI MaTEpUaJIbHBIX TOYEK. TeopeMa O JBUKEHHUH LIEHTPA Macc.

NmMnynbc cuibl 1 I3BMEHEHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUYKEHHUE.

MomeHT nmnynbca MarepuanbHOM Touku. [IperncraBneHue o coxpaHEeHHH
MOMEHTA UMIYJbCa B LIEHTPAJIbHBIX MOJISX.

PaGora cuiapl Ha MajgoM M Ha KOHEYHOM mepemelneHuu. ['padudueckoe
npecTaBieHrue paboThl CUJIBI.

MOIIHOCTH CHUJIBL.

Kunernueckass sHeprus marepuanbHOW Touku. Teopema 00 W3MEHEHHH
KUHETHUYECKOM SHEPTUH MAaTEPUAIIBHON TOYKH.



[loTeHuuanbHble W HENOTEHUUAJbHbIE CUJbl. lloTeHuuanbHass >HEprus.
[TorenuuanbHas 3Heprusi ynpyro ne@opmMupoBaHHON NpyxuHbl. [loTeHImanbHas
HHEPrus Tejla B OAHOPOIHOM IpaBUTAIMOHHOM noje. [loTeHansHas sHeprus tena
B TPaBUTAIlMOHHOM II0jJi€ OAHOPOJHOIO Mapa (BHYTpM M BHE Iapa). Bropas
KOCMHUYECKast CKOPOCTh. TpeTbsd KOCMUYECKASI CKOPOCTb.

CBsI3b pa0OOThI HEMTOTEHLIUATIBHBIX CHJI C I3MEHEHHEM MEXaHUYECKOU SHEPTUU
CUCTEMBI T€J. 3aKOH COXPAHECHUSI MEXaHUYECKON SHEPTUHU.

VYipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHymm 1 WA€anbHOW KUAKOCTH KakK CJIEACTBUE 3aKOHA
COXPAaHEHHSI MEXaHUYECKOU SHEPIHH.

TexHUUEeCKHE yCTPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHI: JTBHKEHUE PAKET,
BOJIOMET, KOTIEDP, MPY>KUHHBIN MTUCTOJIET, TUPOCKOI, (PUTypHOE KaTaHHWE HA KOHbKaX.

Hemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTrBHOE IBUKEHHUE.

N3mepenne MOITHOCTHU CHUJIBI.

W3MeHeHue 3Heprun Tejla IpU COBEPIIEHUH padOThI.

B3anmMuble TNpeBpalleHWs] KMHETHYECKOM M ITOTEHUHAIBHOW JHEPruil NpH
NENCTBUU HA TEJIO CUJIBI TSKECTH M CHIIBI YIIPYTOCTH.

CoxpaHeHue YHepruH MPU CBOOOHOM Ma/ICHUU.

Yuenuueckuit sxkcnepumenm, nabopamopusie padomel, npaKmuKym.

W3mepenure nMitynbca Teaa no TOpMO3HOMY My TH.

W3mepeHune cuiibl TATH, CKOPOCTH MOAEIH ANEKTPOMOOMII ¥ MOIIIHOCTH CHJIBI
TATH.

CpaBHEHUE U3MEHEHHUS UMITYJIbCA TEJIa C UMITYJILCOM CHJIBI.

HccnenoBaHre COXpaHEHUsI UMITYJIbCA TPU YIIPYTOM B3aUMOJEHCTBUU.

N3mepeHre KUHETHYECKON YHEPTUU Teja M0 TOPMO3ZHOMY Ty TH.

CpaBHEHHE W3MEHEHUS! TOTEHIIMATILHON YHEPTUU MPYKUHBI ¢ PaOOTOM CHIIBI
TPEHUSL.

Omnpenenenue pabOThl CHIBI TPEHHUS TPH JABMKCHHH Tella MO0 HAKIOHHOM
MIJIOCKOCTH.

Pazagen 3. MoJiekyasipHast Gu3nKa U TEPMOIUHAMHUKA.

Tema 1. Ocnoevl MONEKYNAPHO-KUHEMUYECKOU MEOPUU.

OcCHOBHbBIEC TMOJOXKEHUSI MOJIEKYIsipHO-KuHeTH4Yeckoi Tteopuu (MKT), wux
onbITHOE 00ocHOBaHuE. Juddysus. bpoyHoBCKOe nBMKEHUE. XapaKTep IBHKECHUS
¥ B3aUMOJICHCTBUS YaCTHUIl BellecTBa. MoJenu CTPOECHMs Ta30B, >KUJIKOCTEH U
TBEPABIX TEN U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mmepbl Mosiekya (atomoB). KonnuectBo BenectBa. [locTtosanas ABoraapo.



TeroBoe paBHOBecue. Temmeparypa u crnocobbl e€ u3mepenus. Illkana
temmneparyp Llenbcusi.

Mogenp maeanpbHOro raza B MOJIEKYISIPHO-KMHETUYECKOM TEOPHUM: YACTUILIBI
rasza JIBHKYTCSl XaOTUYECKHU U HE B3aNMOAEHUCTBYIOT IPYT C APYTOM.

['azoBbie 3akoHBl. YpaBHeHue MenneneeBa—Knaneiipona. Ao6comoTHas
temneparypa (mkana temneparyp KensBuna). 3akon Jlanbsrona. M3omponeccsl B
ujealbHOM Ta3e C TIOCTOSHHBIM KOJIIMYECTBOM BemlecTBa. [paduueckoe
Ipe/ICTaBIIEHNE U30IPOLIECCOB: U30TEpMa, 30X0pa, n300apa.

CBs3p  MeXIy JaBICHUEM M CPENHEM  KUHETUYECKOM  DHEprueu
NOCTYIATEIBHOIO TEIJIOBOIO JABMKEHHMS MOJEKYJI HJEAIBbHOIO ra3a (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUUECKON TEOPHH UICaTbHOTO T'a3a).

CBsi3b a0COJIIOTHON TeMIIEpaTyphbl TEPMOAMHAMUYECKON CUCTEMBI CO CPEIHEH
KMHETUYECKOM SHEPIrUEN NOCTYIIATEIFHOTO TEILUIOBOIO ABUKEHUS €€ YaCTHULL.

TexHHUEeCKHE YCTPOMCTBA M TEXHOJOTHYECKHE IPOLECCHL: TEPMOMETD,
OapoMeTp, MoJlyueHne HaHOMaTepUaoB.

Hemoncmpayuu.

Mopenu ABUKEHHS YaCTUI] BELIECTBA.

Monens 6pOyHOBCKOTO JABUKEHUS.

Bunieoponuk ¢ 3anmchio peasibHOro OpOyHOBCKOTO JIBUKEHUS.

Huddy3us KugkocTei.

Mogens onsiTa IlTepHa.

[IputskeHre MOJIEKYIIL.

Monenu KpUCTAINTNYECKUX PEMIETOK.

Habmtonenue u ucciaenoBaHue U30MPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomul, RPAKMUKYM.

HccnenoBanne mpolecca YCTAaHOBJIEHUSI TEIUIOBOTO PAaBHOBECHUSI MPH
TEMI000MEHE MEX/Ty TOpSIYei U XOJIOAHON BOJIOM.

W3ydyenne H30TEpMUYECKOro IMporecca (pPeKOMEHIOBAHO HCIOJIb30BaHUE
1 poBoit TabopaTopum).

M3yueHne n30XOpHOro Iporecca.

Nzydenne n3o0apHOro nporecca.

[IpoBepka ypaBHEHUS COCTOSIHUS.

Tema 2. Tepmoounamuxa. Tennosvie mawiunbi.

Tepmoaunamuueckas (TI]) cuctema. 3amaHue BHENIHUX YCIOBUW JIs
TEPMOAMHAMUYECKON cUCTeMbl. BHelIHNE U BHyTpeHHUE napameTpsol. [lapameTpsl
TEPMOJIMHAMUYECKON CUCTEMBI KaK CPEIHHE 3HAYEHUSI BEJIMYHH, ONKMCHIBAIOIINX €€
COCTOSIHUE HA MUKPOCKOITMYECKOM YPOBHE.

HyneBoe Hauamo TepmoauHamMuku. (CaMONpOW3BOJIbHAs — pelaKCalus
TEPMOJIUHAMUYECKON CUCTEMBI K TEIIJIOBOMY PAaBHOBECHIO.



Mogenp uaeanbHOro rasa B TEPMOJAMHAMHUKE — CHCTEMAa YpPaBHEHMIL:
ypaBHeHHe MenneneeBa—KnanelipoHa U BBIPAKEHHUE [JI1 BHYTPEHHEU SHEPTIUU.
VYcinoBusi MPUMEHUMOCTU ATOW MOJIENU: HU3Kash KOHUEHTpalUsl 4acTHILl, BHICOKUE
TeMIieparypsl. BelpaxeHue AJi1 BHYTPEHHEH 3HEPruu OJTHOATOMHOIO UIEaTbHOTO
rasa.

KBazucratnueckre 1 HECTaTUYECKHE MPOLIECCHI.

DnemeHTapHas pabora B TepMoArMHaMuke. Beruncnenue paboTsl o rpaduxy
rporecca Ha p V-quarpamMme.

Temonepenaua  kak  cnoco0  M3MEHEHMsST  BHYTPEHHEH  SHEpIuu
TEPMOJIMHAMUYECKOH  CHUCTeMbl 0e3  coBepuieHuss paborbl.  KonBekuus,
TEIIONPOBOJHOCTD, U3JIyUYEHHUE.

KomnuectBo TemnoTel. Tenno€MKOCTh Tena. YaenbHas MW MOJSIpHas
TEIUIOEMKOCTH BellleCcTBa. YpaBHeHHEe Maiepa. YaenpbHas Temiora CropaHus
ToruiiBa. Pacuér konuuecTBa TEmNIOTHI IpW  Temionepenade. I[lonstue 00
aanabaTHOM IIpoIiecce.

[lepBblii 3aKOH TEPMOAMHAMUKH. BHYTpeHHss 3HEprusi. KonuyecTBo TEmIOThI
u paboTa Kak Mepbl HM3MEHEHUS BHYTPEHHEH SHEpPruu TEepMOJMHAMHUYECKON
CUCTEMBI.

Bropoli 3ak0H TepMOIMHAMUKY ISl PABHOBECHBIX MPOLECCOB: YEPE3 3aJaHHOE
PAaBHOBECHOE COCTOSIHUE TEPMOJIMHAMHUYECKON CHCTEMBI IPOXOAUT €AMHCTBEHHAs
anuabara. AOCOIIOTHAs TeMIiepaTypa.

BTopoli 3ak0H TEpMOIMHAMUKH JJ11 HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaarb TEIIoTy OT 0oJiee XOJI0IHOTO Tella K 0oJjiee HarpeTomMy 0e3 KOMIIeHCalluu
(Knaysuyc). HeoOpatuMocTh NpUpOAHBIX TPOLIECCOB.

[TpuHumme! geictBus TernoBbix MamuH. KIT/I.

MaxkcumanbHoe 3Hauenue KII. [lukn Kapno.

DKOJIOTMYECKHE aCMEeKThl MCIOJIb30BaHUs TEIJIOBBIX ABUrareneil. TeroBoe
3arpsi3HEHHE OKPYKAIOIIEH Cpebl.

TexHu4ueckne yCTpONCTBA M TEXHOJIOTMYECKUE IPOLECCHI: XOJIOAWIIBHUK,
KOHJIUIIMOHEP, JM3ENIbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHa,
MOJTyYeHHE CBEPXHU3KUX TEMIEpaTyp, YTHIH3AIUS «TEIJIOBBIX» OTXOJOB C
MCIIOJIb30BAHMEM TEIUIOBOIO HACOCA, YTUIN3alUsd OMOOPTraHUuYECKOro TOIIINBA IS
BBIPAOOTKHU «TETIOBON» U NEKTPOIHEPTHH.

Hemoncmpayuu.

H3menenne TemMneparypsl npu aauadarnyeckoM pacluIupeHuH.

Bo3ayiiHoe orauso.

CpaBHEHUE yIENbHBIX TEIIOEMKOCTEN BEUIECTB.

CriocoObl U3MEHEHUSI BHYTPEHHEH SHEPTHH.

Hccnenosanue aanabaTHOTO mpoliecca.



KoMIibroTepHble MOJIENIH TEIIOBBIX ABUTATEIICH.

Yuenuueckuit sxkcnepumenm, nabopamopusie padbomuol, npaKmuKym.

N3mepeHnue ynenbHOU TENI0EMKOCTH.

HccnenoBanue npouecca OCThIBAHUS BEIIECTBA.

HccnenoBanue aguadaTHoro nporuecca.

N3yueHrue B3aMMOCBSI3U SHEPTUU MEXKMOJIEKYJISIPHOTO B3aUMOJCUCTBUSA U
TEMIIEPATYPbI KUTICHUS )KUIKOCTEN.

Tema 3. Acpecamnvie cocmoanusn éeujecmea. Dazoevie nepexoowvl.

[TapooOpazoBanue u koHaeHcarus. Micnapenue u kunenue. YaenbHas TEIioTa
napooOpa3oBaHMUs.

HacbllieHHbIE W HEHachIlleHHblE Mapbl. KadecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH U AABJIEHUS HACBHIIIEHHOTO MMapa OT TEMIIEPATypPbl, UX HE3ABUCUMOCTh OT
00BbEMa HACBHIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPaTypbl KUIIEHUS OT JaBJICHUS B
YKUJIKOCTHU.

BnaxxHoCTh Bo3ayxa. AOCOTIOTHAS U OTHOCHUTEIIbHAS BIIAXKHOCTD.

Teépnoe teno. Kpucramnmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
KpucTaiyioB. llnaBmeHne u KpucTalmu3auus. YAEIbHAs TEIUIOTa IUIABJICHUA.
CyOnumarusi.

Hedopmanuu tBEpHoro tena. Pactskenue u cxxarue. Casur. Monyns FOnra.
[Ipenen ynpyrux aedopManuu.

TemnoBoe pacHMpeHne KUAKOCTEH U TBEPABIX Tes, 00BEMHOE U JUHEHHOE
pacumpeHrie. AHTApMOHU3M TEIIOBBIX KOJIeOaHUM YacTHI] BEIECTBA KaK MPUYHHA
TEIJIOBOTO PacCIIMpPEeHUs Te (Ha KaU€CTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEprUH B (Da30BBIX MEpPEXOax.

VYpaBHeHue TEII0BOTO OaaHca.

[ToBepxHocTHOE HaTskeHHE. Koda(pPuIueHT MOBEPXHOCTHOTO HATSKECHHUS.
Kanunnsipuele sBneHud. [laBneHue noj MCKpUBIEHHON MOBEPXHOCTHIO )KUIKOCTH.
dopmyna Jlaruaca.

TexHuueckue YCTpPOWCTBA W  TEXHOJOTMYECKUE TMPOLECCHL:  KUIKHUE
KpUCTAJLIbl, COBPEMEHHbBIE MAaTEPUAJIBI.

Hemoncmpayuu.

TennoBoe paciupeHue.

CBoiicTBa HACHIIICHHBIX MApOB.

Kunenne. Kunenve npu noHM>XKEHHOM JaBJICHUU.

N3mepenue cuibl HOBEPXHOCTHOTO HATSKEHHUS.

OMNBITHI C MBUTBHBIMH TUIEHKAMH.

CwmaunBaHue.

KanunnsipHele siBneHus.

Monenn HeHbIOTOHOBCKOM JKUJIKOCTH.



Crioco0Obl M3MepEeHUs BIAKHOCTH.

HccnenoBaHre HarpeBaHus U IJIaBIEHUS KPUCTAJUIMYECKOTO BELIECTBA.

Bunbr nedopmanuii.

Hab6monenue manbeix nedopmaruii.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3ydeHune 3akOHOMEPHOCTEN UCIAPEHUS] KUIKOCTEM.

N3mepenue yaenbHON TEMIO0ThI IJIaBJICHUS JIb/A.

M3yueHue CBOMCTB HACBHILICHHBIX I1apOB.

W3mepeHne aOCOMIOTHOM BIAXXHOCTH BO3JlyXa M OLEHKA MAacchl IMapoB B
IIOMELICHUH.

N3mepenune ko3¢ duiineHTa MOBEpXHOCTHOTO HATSHKEHHUS.

N3mepenue monyins FOHra.

HccnenoBanue 3aBUCUMOCTH  Jepopmanuu  pe3suHOBOro odpasma  OT
IIPUJIOKEHHON K HEMY CHJIBL.

Paznen 4. DaekTpoanHaMuKa.

Tema 1. Inekmpuueckoe nove.

OnekTtpu3auusi Tel U €€ MPOSBICHUA. DIJIEKTpUYECKU 3apsan. JlBa Buna
DIIEKTPUYECKUX 3apsAnoB. [IpOBOAHMKM, MAMDIIEKTPUKA M IOJIYIPOBOIHHKH.
DIIeMEHTAPHBIN SJEKTPUUECKUN 3apsl. 3aKOH COXPAHEHUS AJIEKTPUUYECKOTO 3apsi/ia.

B3aumogeiictBue 3apsanoB. Toueunsle 3apsbl. 3akoH Kynona.

Dnekrpudeckoe nojie. Ero geficTBue Ha 3JIEKTPUUECKUE 3apsi/Ibl.

Hanpspk€HaHocTh  anekTpuueckoro  mons. [lpoOubiii  3apsa.  Jlunuwu
HaIPSHKEHHOCTH DJIEKTPUIECKOTO NoJs1. OTHOPOAHOE IIEKTPUIECKOE TIOJIE.

[loTeHIMAIBHOCTD 3JIEKTPOCTATUYECKOTO NOJA. Pa3HOCTH INMOTEHLMANIOB H
HanpspkeHue. [loTeHnumanbHas »HEprus 3apsna B JJIEKTPOCTAaTHYECKOM IIOJIE.
[ToreHuman ammekTpocTarnyeckoro nois. Cesa3p HaANPsHKEHHOCTH TOJIA U PaA3HOCTH
NOTEHIIMAJIOB NIl 3JIEKTPOCTaTUYecKoro moist (Kak OJHOPOAHOrO, TaK U
HEOJIHOPOJIHOTO).

[IpuHIMII CyNIepnO3ULNU ANEKTPUIECKUX TOJIEH.

[Tone Ttoueunoro 3apsina. Ilome paBHOMepHO 3apsukeHHOU cdepsl. [lomne
PAaBHOMEPHO 3apsHKEHHOTO Mo 00hEMY Mmiapa. [lome paBHOMEpHO 3apsKEHHOU
OeCKOHEUHOW IIOCKOCTH. KapTuHbl NWHUNA HanpsDKEHHOCTH 3TUX MOJEH U
DKBUITOTEHIIUAIIBHBIX TOBEPXHOCTEMN.

[IpOBOIHMKY B 2JIEKTPOCTATUYECKOM I10JIE. YCIOBUE PABHOBECHS 3apsAI0B.

JIMdIIeKTpuKu B AIIEKTPOCTATUYECKOM oJIe. HusnexTpudeckas
MIPOHUIIAEMOCTh BEUIECTBA.

Konzaencarop. DIEeKTPOEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTH IUIOCKOTO
KOHJEHCAaTOopa.



[TapannenbHoe coeauHeHne KOHIeHcaropoB. [locnenoBarenbHoe coequHeHne
KOHJIEHCATOPOB.

DHeprus 3apsyKEHHOIO KOHAEHCATOPA.

JIBrKeHMe 3apsHyKEHHOM YaCTULBI B OTHOPOIHOM IEKTPUYECKOM II0JIE.

TexHHYeCKne YCTpOMCTBA M TEXHOJOTHMYECKHE IIPOLIECCHI: AIEKTPOCKOI,
ANIEKTPOMETP, JJIEKTPOCTaTUYECKash 3alluTa, 3a3eMIIEHHUE D3JIEKTPONpHOOpOB,
KOHJIeHcaTophbl, reHeparop Ban ne [paada.

Hemoncmpayuu.

YCTpOUCTBO ¥ NPUHIUIT JEHCTBUS DIEKTPOMETPA.

DNEKTPUUECKOE I0JIE 3apSKEHHBIX [APUKOB.

DIEKTPUYECKOE TO0JIE JBYX 3apsIKEHHBIX IUIACTHH.

Mogenb anekTpoctarnueckoro reneparopa (Bau ge I'paaga).

IIpOBOAHUKY B BIIEKTPUUYECKOM IIOJIE.

DIEKTPOCTATHYECKAs 3alIUTA.

YCTpOKCTBO U AEUCTBUE KOHJIEHCATOPa NOCTOSSHHON U IEPEMEHHONU EMKOCTH.

3aBUCHUMOCTB JEKTPOEMKOCTH IIIIOCKOTO KOHAEHCATOPa OT MIOMAAH ILUIACTHH,
pacCTOSTHUS MEXAY HUMH U IUDJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprus MEKTPUYECKOTO OIS 3apSKEHHOTO KOHJEHCATOPA.

3apsiaKa ¥ pa3psliKa KOHJIEHCcAaTopa 4epes3 pe3UCTop.

Yuenuueckuit sxcnepumenm, navopamopnsie padomeol, nPAKMUKyM.

OneHka cuil B3aUMOJICUCTBUSA 3apsKEHHBIX TEIL.

Habnronenue npeBpamieHus: SHEpTun 3apsSKEHHOTo0 KOHJIEHCATOpa B SHEPTHUIO
W3JIy4YEHUs CBETONO/A.

N3ydenune nporekaHus TOKa B LIENHU, COAEPKAIEH KOHJICHCATOP.

Pacnpenenenue pa3HOCTH ITOTEHIIMAJIOB (HanpsHKeHUs ) npu
II0CJIEIOBATEIIbHOM COECMHEHUN KOHJIEHCATOPOB.

HccnenoBanue pa3psia KOHIEHCATOpa Yepe3 pe3UCTop.

Tema 2. Ilocmoannwlii 31eKmpuydecKuil mox.

Cuia toka. [1oCcTOSIHHBIN TOK.

VYcenoBust CylmeCTBOBAHUSL MOCTOSIHHOTO AJIEKTPUYECKOrO TOKa. McTouHMKH
toka. Hanipsxkenne U u 3/IC &.

3axkoH Oma U1l yJacTKa LENu.

DIIEKTPUYECKOE CONPOTUBIICHUE. 3aBUCUMOCTD COITPOTUBIIEHUS OAHOPOIAHOTO
IIPOBOJHUKA OT €ro JUIMHBl W IUIOIIAAM IIONEPEYHOr0 CEYCHMS. YIEIbHOE
CONIPOTUBJICHHE BELLIECTBA.

[TocnenoBarenbHOE, NapaJUIEIbHOE, CMEIIAHHOE COEIMHEHUE MPOBOIHHUKOB.
Pacuér pa3zBeTBiaEHHBIX 2nekTpuueckux 1eneu. [Ipasuna Kupxroda.

Pabota anexrpudeckoro Toka. 3akoH [[xoyns—Jlenna.



MOIIHOCTE 3JIEKTPUYECKOTO TOKa. TeruioBas MOILMHOCTb, BbIAEIsiEMas Ha
pesucrope.

OJIC u BHYTpEeHHEE CONPOTUBJIEHUE UCTOUHUKA TOKA. 3akOoH OMa 7151 MOJIHOU
(3aMKHYTOM) 53JIeKTpUYEeCKOl 1enu. MOIIHOCT, HCTOYHMKA Toka. KopoTkoe
3aMbIKAHHE.

KonzeHcarop B ienu mocTosIHHOTO TOKA.

TexHUUeCKHEe YCTPOMCTBA M TEXHOJOTMYECKUE MPOLECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CYETYUK DIICKTPUUECKON IHEPIUU.

Hemoncmpayuu.

W3mepeHne cuiibl TOKa U HAIPSKEHUS.

HccnenoBaHrne 3aBUCHMOCTH CHJIBI TOKA OT HAIpsDKEHUS ISl pEe3UCTOpa,
JIaMITbl HAKAJIMBAHUS M CBETOJIMO/A.

3aBUCUMOCTb COMPOTHUBJICHUS LWJIMHIPUYECKUX MPOBOIHUKOB OT JJIMHBI,
IUIOLIAAM MOMEPEYHOr0 CEYeHHs U MaTepHaIa.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT COIPOTHUBIICHUS MPU MOCTOSIHHOM
HaIPSHKEHUH.

[Ipsimoe n3mepenue IDJIC. KopoTkoe 3aMblKaHUE TalbBAaHUYECKOTO JIEMEHTA
Y OLICHKA BHYTPEHHETO COMPOTUBIICHUS.

CrnocoObl coeTMHEHHSI HCTOYHHUKOB ToKa, JJIC OGarapei.

HccnenoBanre pa3HOCTH MOTEHIIMAIOB MEKY MOIOCAMH HCTOYHHUKA TOKA OT
CUJIbI TOKA B LIETIH.

Yuenuueckuit sxkcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanre cMEMIaHHOTO COEAMHEHUS PE3UCTOPOB.

W3mepeHne yaenbHOro CONpOTUBIEHHS IPOBOIHHUKOB.

HccnenoBaHne 3aBUCUMOCTH CHJIBI TOKa OT HANPSOKEHUA I JIAMIIBI
HaKaJINBaHUS.

VYBenuueHue npezeia u3MepeHus amrnepMerpa (BoJIbTMETPa).

N3mepenune OJ1C v BHyTPEHHETO CONPOTUBICHUS UICTOYHUKA TOKA.

HccnenoBanne 3aBucumMocty JJIC raapBaHHYECKOTO 3JE€MEHTa OT BPEMEHH
IIPU KOPOTKOM 3aMbIKaHUU.

HccnenoBanre pa3HOCTH MOTEHIIMATIOB MEKY MOJI0CAMHU UCTOYHHUKA TOKA OT
CWJIBI TOKA B LIETIH.

HccnenoBanre 3aBUCUMOCTH MOJE3HOM MOIIHOCTH UCTOYHMKA TOKA OT CHJIBI
TOKa.

Tema 3. Toku 6 paziuunplx cpedax.

DnekTpuyeckas MPOBOAMMOCTb  PA3JIMYHBIX  BEIIECTB.  JJIEKTPOHHAs
IPOBOAMMOCTb TBEPIBIX METAJUIOB. 3aBUCUMOCTH CONPOTHUBICHHUS METAJJIOB OT
TemMiieparypsl. CBEpXITPOBOAUMOCTD.

DneKkTpuyecKuil TOK B Bakyyme. CBOMCTBA AIEKTPOHHBIX MTyYKOB.



[TonynpoBOIHUKH. CobcTBenHas 151 IIpUMECHAs IIPOBOAUMOCTD
noJynpoBoAHUKOB. CBolicTBa p—n-niepexoa. [lomynpoBogHUKOBEIE TPUOOPHI.

OJEKTPUYECKUM TOK B JJIEKTPOJIUTAX. DJIEKTPOJIUTUYECKAS JUCCOLMALINS.
Onexrponus. 3akoHsl Dapanes I HIEKTPOIIN3a.

DneKTpuyecKkuii TOK B Tra3zax. CamMOCTOSTENbHBIM U HECAMOCTOATEJbHBIN
paspsa. PaznuuHble TUIIBI CAMOCTOSTENRHOTO paspsaa. Monunus. [1nazma.

TexHUuecKkHe yYCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHUE: Tra30pa3psiaHbIe
JaMIbl, AJIEKTPOHHO-JIy4YeBash TpyOKa, IOIYNPOBOJHUKOBBIE MPUOOPHI: JHOM,
TPaH3UCTOP, POTOANOI, CBETOINO, FaIbBAaHUKA, pa()UHUPOBAHUE MEIH, BHITLIABKA
AJFOMUHUSL, JIEKTPOHHASI MUKPOCKOITHS.

Hemoncmpayuu.

3aBUCHUMOCTbH COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOIUMOCTB DIIEKTPOJIUTOB.

3akoHsl anekTponnsa Papases.

HckpoBoli pa3psa 1 MPOBOAUMOCTD BO31yXa.

CpaBHEHUE MTPOBOAUMOCTH METAJIJIOB U MOIYIPOBOJIHUKOB.

ORHOCTOPOHHSASI IPOBOAUMOCTD TUOAA.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomaul, npaKmuKym.

HaGntonenue snekrponusa.

W3mepenue 3apsiia OQHOBAJIEHTHOIO HOHA.

HccnenoBaHne  3aBUCUMOCTHM  CONPOTHBIICHUSI  TEPMOpPE3HUCTOpA  OT
TEMIIEPATYPBHI.

CHsiTHE BOJIBT-AMIIEPHOW XapAKTEPUCTUKU THOJA.

Du3uyecKuil MPAKTUKYM.

CriocoOb! n3MepeHust PU3NIECKUX BETUYMH C UCTIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPHUTEIBHBIX TPHUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCONIOTHBIE U OTHOCHUTENBHBIE MOTPEIIHOCTH U3MEPEHUN (U3NUYECKUX BEJIMYMH.
OneHka rpaHyl] NOTPENTHOCTEN.

[IpoBeneHne KOCBEHHBIX H3MEPEHUH, HCCIENOBAaHWW  3aBUCHMOCTEU
bu3HUeCKUX BEIWYWH, MPOBEPKA MPEUIOKEHHBIX TUMoTe3 (BBIOOp U3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3feliax  «YUYEHUYECKUH  DKCIIEPHUMEHT,
nabopaTopHbIe PAOOTHI, TPAKTUKYM).

MexnpeamMeTHbie CBA3H.

Nzydenne kypca puzukn ynryonéHHOTo ypoBHS B 10 Kitacce oCymecTBIseTcs
C YU4E€TOM COAEPXKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypCaMH MaTEeMATHKH,
OMOJIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemnole nOHAMUA, C6A3AHHbBIE C U3YYEHUEM MEMO008 HAYUHOZ0
NO3HAHUA: SIBICHWE, HAy4HBIH (akT, rumores3a, (u3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIONEHUE, OHKCIEPUMEHT, MOJCIUPOBAHUE, MOJAETb, HU3MEPEHHE,
HOTPELIHOCTH U3MEPEHUH, N3MEPUTENIbHBIE TPUOOPHI, IM(PPOBast 1aboparopus.

Mamemamuka: peuieHue cUCTEMbl ypaBHeHUH. JluHelHas QyHkuus,
napabona, runepOona, ux rpadukud U CBOMCTBa. Tpuronomerpudeckue (QyHKIUH:
CHHYC, KOCHHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKIAECTBO.
BeKTopbl 1 UX MPOEKIIUU HA OCU KOOPAMHAT, CIIOKEHUE BEKTOPOB.

Buonozua: mexanuueckoe JBUKEHHUE B J)KMBOM Ipupoae, Auddy3us, ocMoc,
TEIUI0O0OOMEH JKMBBIX OPraHM3MOB, TEIUIOBOE 3arps3HEHHE OKPY)KAIOIIEeH Cpeibl,
yTHIW3alnsg OHOOPraHWYECKOrO TOIUIMBA JJs BBIPAaOOTKH «TEIUIOBOM» U
3JIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSKEHHUE U KAIMUJUIAPHBIC SBJICHUS B IPUPOJE,
AIIEKTPUUECKUE SIBIICHUS B )KMBOU IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJIIpPHAs Macca, MOJy4YeHHEe HaHOMAaTepuasoB, TEIJIOBbIE CBOMCTBa
TBEPIBIX TEJN, KHUAKOCTEH M ra3oB, KUJIKWE KPUCTAIUIBI, HIEKTPUIECKUE CBOWCTBA
METAJJIOB,  AJIEKTPOJIUTHUYECKAss  JUCCOLMAIUs, TallbBaHWKa, 3JIEKTPOHHAs
MUKPOCKOIUSI.

TI'eozpagpus: BnaxxHOCTH BO3IyXa, BETPhI, OapoMeTp, TEPMOMETP.

Texnonozusa: npeodpa3oBaHUe IBUKEHUH C HCIOJIB30BAaHUEM MEXaHU3MOB,
y4€T CyXOr0 U KUAKOTO TPEHUS B TEXHUKE, CTATUYECKHUE KOHCTPYKIIUHU (KPOHIITEHH,
peméryarble KOHCTPYKILIMHU), UCIOJIb30BAaHHE 3aKOHOB COXPAHEHHUS MEXaHUKU B
TE€XHUKE (TUPOCKOI, BOAOMET W Jpyrue), ABUTaTelIb BHYTPEHHEIO CropaHwus,
napoBasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHAUIIMOHED, TEXHOJIOTHH MOTyYeHUS
COBPEMEHHBIX MaTepHajioB, B TOM YHWCJIE€ HAaHOMATepHaJIOB, U HAHOTEXHOJOTHUH,
ANIEKTPOCTATUUECKasT 3allUTa, 3a3€MJICHHE OAIIEKTPONPUOOPOB, Ta30pa3psaHble
JaMIibl, MOJIYIPOBOIHUKOBBIE IPUOOPHI, FaJIbBAHUKA.

11 KVIACC

Paznen 4. DaekTpoanHaMuKa.

Tema 4. Maznummnoe none.

B3anmoneiicTBue NOCTOSIHHBIX MArHUTOB U MTPOBOAHUKOB C TOKOM. MaroHuTHoe
nosie. Bexkrop MarauTHOM MHAYKIMK. [[puHIUI Cynepno3uMu MarHUTHBIX MOJICH.
JIMHMKM MarHUTHOW WHITYKIIHH.

MarunuTHo€ 1oje TPOBOJHUKA C TOKOM (IIPSMOTO MPOBOJAHHUKA, KATYIIKU U
KpyroBoro BUTKa). OnbIT JpcTeaa.

Cuna AMnepa, €€ HanpaBJI€HUE U MOYJIb.

Cuna Jlopenna, e€ HanpaBieHUE U MOJYJIb. JIBHKEHUE 3apsSKEHHON YaCTHUILIbI
B OJIHOPOJIHOM MarHuTHoM mosie. Pabora cuibl Jlopenna.

MarnautHoe nose B BeuiectBe. DeppoMarHeTuku, napa- u JuaMarHeTUKHU.



TexHu4YecKkne YCTpPOWCTBA M TEXHOJOTMYECKHE MPOLECCHl: NPUMEHEHHUE
MOCTOSIHHBIX MArHUTOB, DJIIEKTPOMATHUTOB, TECTEP-MYJIBTUMETP, SIEKTPOIBUTATEIb
SAxo0u, yCKOPUTEIH dJIEMEHTapPHBIX YaCTHII.

Hemoncmpayuu.

Kaptuna  nauHHMM  WMHAYKIMKA ~ MAarHUTHOIO  MOJS  IOJOCOBOIO  H
MOJIKOBOOOPA3HOTO MOCTOSTHHBIX MAarHUTOB.

KaprrHa 1MHUI MarHUTHOWM MHAYKIUU MO JUIMHHOTO MPSIMOrO MPOBOAHUKA
Y 3aMKHYTOTO KOJIBIIEBOTO TPOBOJHUKA, KATYIIKUA C TOKOM.

B3anmozencTBue 1ByX IPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JeiictBue cuibl JIopeHIa Ha HOHBI DJIEKTPOJIUTA.

Habmronenue ABM>XEHMSI MMyYKa AJIEKTPOHOB B MArHUTHOM TIOJIE.

[TpuHLIMIT JEUCTBUA AJIEKTPOU3MEPUTEILHOTO npudopa
MAarHUTOXJICKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, navopamopnsie padomeul, nPAKMUKyMm.

HccnenqoBaHne MarHUTHOTO TOJISI TOCTOSIHHBIX MAarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanue 1€MCTBUS MOCTOSHHOTO MArHUTA HA PAMKY C TOKOM.

N3mepenue cuibl Amrepa.

N3yueHue 3aBUCUMOCTH CHJIBI AMIIEpa OT CUJIbI TOKA.

OrnpeneneHne MarHMTHOM MHIYKIIMM HA OCHOBE U3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnekmpomazHumnas UHOYKYU.

SIBneHne DNIEKTPOMArHUTHOW WHAYKOMHU. [IOTOK BEKTOpa MarHUTHOM
uHaykiuuu. OJIC uHAYKIUHM. 3aKOH OJJICKTPOMAarHUTHOW WHAyKIuKW Dapajes.
Buxpesoe anekrpuueckoe nose. Toku Dyko.

O1C nHIYKIMY B TPOBOJHUKE, ABUKYIIEMCS B OTHOPOJIHOM MarHUTHOM TIOJIE.

[TpaBuiio Jlenua.

NunyktuBHOCTh. Karyiika HMHAYKTUBHOCTM B LENM MOCTOSHHOTO TOKA.
Arnenue camonnaykuuu. C caMOMHAYKIUU.

DHeprus MAarHUTHOTO TOJISl KATYIIKHA C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHu4yeckrne yCTpOWCTBA M TEXHOJOTHYECKHE MPOLECCHl: MHAYKIIMOHHAS
1€4Yb, COJICHOMUJ, 3alIMATA OT JICKTPU3ALUH TEJl IPU ABUKEHUU B MArHUTHOM MOJIE
3eMIIH.

Hemoncmpayuu.

HaOnronenue siBfieHust 37€KTPOMAarHiTHOW WHTYKITUH.

HccnenoBanne 3aBucumoctd IC HMHAYKIMH OT CKOPOCTH W3MEHEHUS
MAarHMUTHOTO MOTOKA.

[TpaBuiio Jlenua.



[TameHne MarauTa B aJlOMUHUEBON (METHOM) TpyOe.

SIBneHne caMOMHAYKIHUU.

HccnenoBanne 3aBucumocty JJJC CaMOMHIYKIIMM OT CKOPOCTHM M3MEHEHUS
CUJIbI TOKA B LICTIH.

Yuenuueckuit sxcnepumenm, nabopamopusvie padomul, npaKmuKym.

HccnenoBanue ABICHUS AIEKTPOMArHUTHOW HHAYKIUU.

Ornpenenenne MHAYKIUH BUXPEBOTO MAarHUTHOTO TOJIA.

WccnenoBanue sBICHUSI CAMOUHTYKITUH.

COopka MozeNH 3IEKTPOMAarHUTHOTO TeHeparopa.

Paznen 5. KosieGaHusi M BOJIHBI.

Tema 1. Mexanuueckue Konedoanus.

Konebarenpnas cucrema. CBOOOIHBIE KOJIEOAHUS.

['apmonnueckue kojeOanusa. KuHemarudyeckoe U AMHAMUYECKOE OIHCAHME.
DHepreTuyecKkoe ONMUCAHHME (3aKOH COXPaHEHUsS MEXaHUYeCKOW 3Hepruu). BwiBoa
JTUHAMUAYECKOTO OMHCAHUSI TAPMOHUYECKUX KOJIEOAHW M3 MX SHEPreTUYECKOTO U
KMHEMAaTUYECKOTO ONTMCaHMS.

Ammuntyna u (daza xonebanuil. CBsi3b aMIUTUTYJbl KOJICOAHUM HCXOTHOM
BEJIMYUHBI C aMITUTyJaMU KOJIeOaHUM €€ CKOPOCTH U YCKOPEHUS.

[lepuon u wyactora konebanui. Ilepmonm Manbix CBOOOAHBIX KOJEOAHUIMA
MaTeMaruueckoro MasTHuka. [lepuom cBOOOMHBIX KoJeOaHUN TMPY>KUHHOTO
MasTHHUKA.

[Tonsitue o 3aryxaromux koneOaHusX. BeiHy)eHHbIe KosieOaHusi. Pe3oHaHc.
PesonancHas kpuBasd. BimsHue 3aryxaHuss Ha BHJ PE30HAHCHOM KPHUBOM.
ABTOKOJICOAHMS.

TexHUUEeCKHE YCTPOWCTBA U TEXHOJIOTUYECKUE MPOLIECCHI: METPOHOM, Yachl,
Kavelv, My3bIKaJbHbIE HHCTPYMEHTHI, ceficMorpad.

JHemoncmpayuu.

3anuck Kk0J1e0aTEeITbHOTO JBUKECHHUS.

HaOntonenne HE3aBUCHUMOCTH MEPUOIa MaJIbIX KOJIeOaHUM rpy3a Ha HUTH OT
aAMILTUTY/bI.

HccnenoBanue 3aTyXaromux KojJeOaHu U 3aBUCUMOCTH TIeproia CBOOOTHBIX
KOJICOaHUI OT COMPOTUBIICHHUS.

HccnenoBanue koneOaHUWW Tpy3a Ha MACCUBHOW TMPYKUHE C LEJBIO
dbopMupoBaHUS TIPEICTaBICHNN 00 UICaTbHON MOJIEH MPYKUHHOTO MasiTHUKA.

3aKoH COXpaHEHUs YHEPTUHU TIPH KOJIEOAHUAX Tpy3a Ha TIPYKUHE.

HccnenoBanre BRIHYXIECHHBIX KOJICOaHUM.

HaGnronenue pe3oHanca.

Yuenuueckuit skcnepumenm, nadopamopnuie padomaoi, nPAKMUKYM.



W3mepenne nepuona CBOOOJHBIX KOJEOAHMNH HHUTSIHOTO U MPY>KUHHOTO
MasTHUKOB.

N3ydeHue 3akOHOB JIBUJKEHHUA TeJa B X0JIe KoJieOaHUIl Ha yIIPYroM IMOJIBECE.

N3ydenue NBUKEHUSI HUTIHOTO MasTHUKA.

[IpeoOpa3zoBaHue FHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanve yObIBaHUS aMILTUTY/IbI 3aTyXaOMIUX KOJICOaHUM.

HccnenoBanue BbIHYKIEHHBIX KOJIEOAHUH.

Tema 2. dnekmpomaznummsie KoaeOanus.

Konebarenpubiit koHTYp. CBOOOAHBIE JIIEKTPOMATHUTHBIE KOJICOAHUSI B
ujeanbHOM KojiebareapHoM KoHType. Dopmyra Tomcona. CBsI3b aMIUTUTY/IBI 3apsiaa
KOHJIEHCATOpa C aMIUIUTYION CHIIBI TOKA B KOJieOaTeIbHOM KOHTYPE.

3aKOH COXpaHEeHUs YIHEPTUU B UCATHLHOM KOJIEOATEIIbHOM KOHTYPE.

3aryxaronme ANEKTPOMATrHUTHBIE KoJIeOaHMsI. BrinyxneHHbie
AIIEKTPOMArHUTHBIE KOJICOaHUSI.

[lepeMenHbli TOK. MOIIHOCTh MEPEMEHHOIO TOKAa. AMIUIMTYIHOE H
JEUCTBYIOIIEe 3HAUECHHWE CHJIbl TOKA M HANpsHKEHUsS TpU  pa3iudHoN  dopme
3aBUCHMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CuHycOMIambHBIA IEPEMEHHBIM TOK. Pe3uCTOp, KOHAEHCATOp M KaTyllka
WHIYKTUBHOCTH B LIENHA CHUHYCOWJAJIBHOTO NMEPEMEHHOIO TOKAa. Pe30HaHC TOKOB.
Pe3oHaHC HaNpsHKEHUN.

WUneansubiii  Tpanchopmarop. IlpousBonactBo, mnepegaya u MoTpeOiIeHHE
IEKTPUYECKON IHEPTUH.

DKOJIOTUYECKME PHUCKUM TIPU TPOU3BOACTBE AIIEKTpodHEpruu. Kymbrypa
VCIIOJIb30BAHMS JIEKTPOIHEPTUH B IIOBCEIHEBHON KU3HU.

TexHu4yeckne yCTpOMCTBA M TEXHOJOTMYECKHUE ITPOLECCHL: AJIEKTPUYECKUU
3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, JIMHUU AJIEKTPOIEpeIay.

JHemoncmpayuu.

CBOOOJHBIE PIEKTPOMArHUTHBIE KOJIEOAHNS.

3aBUCUMOCTD YaCTOTHI CBOOOJHBIX KOJICOAHUN OT WHIYKTUBHOCTH U EMKOCTH
KOHTYpa.

OcuuuiorpaMMbl JIEKTPOMarHUTHBIX KOJIeOaHU.

['eneparop He3aTyxarolux EKTPOMArHUTHBIX KOJIEOaHUI.

Mogenp 2IeKTpOMarHuTHOTO I'eHepaTopa.

By IeHHBIE CHHYCOUATBHBIC KOJICOaHUSI.

Pe3ucrop, karymika WHIYKTHBHOCTHM M KOHJIEHCATOp B IIENMU NEPEMEHHOIO
TOKaA.

Pe3onanc mnpu mOCIENOBATENIBHOM COEAWHEHWH PE3HUCTOPA, KaTyLIKH
VHIYKTUBHOCTH U KOHJICHCATOPA.

YcTpoicTBO M MpUHIIMI IeHCTBUSI TpaHchopmaropa.



Mogeinb TUHUYN IIEKTPONEPEIAUH.

Yuenuueckuit sxcnepumenm, nadbopamopnsie padbomut, nPAKMuUKyMm.

Nzyuenue Tpanchopmaropa.

HccnenoBaHne NEpeMEHHOIO TOKa Ye€pe3 IOCIEN0BATEIbHO COEOUHEHHBIE
KOHJIEHCATOP, KaTyILIKy U PE3UCTOP.

Habmtonenue 31eKTpoOMarHuTHOTO pe30HaHCa.

Hccnenoanue paboOThl HCTOYHUKOB CBETA B LIENU MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAHUMHbLE BOTHDbL.

MexaHnyeckre BOJIHBI, YCIIOBUA HMX pachpocTpaHeHus. llonepeunsie wu
npoAoabHble BOJHBEL. Ilepnon, CKOpOCTh pacHpoOCTpaHEHHs M JJIMHA BOJIHBIL.
CBoiicTBa MEXaHWYECKHUX BOJIH: OTpPaXCHUE, INPEIOMIIEHHE, UHTepPEepeHuus U
nudpaxiys.

3Byk. CxopocTh 3ByKa. [ pomkocTh 3ByKa. Beicora ToHa. TemOp 3ByKa.

[IIymoBO€ 3arps3HEHUE OKPYKAIOLIEH CPEIbI.

DNEeKTPOMarHUTHbIE BOJHBI. YCIIOBUS W3JIyY€HHS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opueHTalys BEKTOPOB B AEKTPOMAarHUTHON BOJIHE.

CBoiicTBa  DJMEKTPOMArHUTHBIX  BOJIH:  OTpPa)XeHWE,  MPEIOMIICHHE,
noJisipu3anus, uHrepdepeHuus u Auppakuus.

[IIkana 3MeKTpOMarHUTHBIX BOJH. [I[pUMEHEHHE AIIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpyuHIMIIBI paAUOCBA3H U TeIEBUACHUA. Paguonokanusi.

DIIEKTPOMAarHuTHOE 3arpsi3HEHHUE OKPYKAIOIIEH CPEJIbI.

TexHuueckne yCTPONCTBA M NPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHbIC
UHCTPYMEHTBI, pajap, paIuonpuéMHIK, TeIeBU30D, aHTeHHA, Tenedon, CBY-neus,
YABTPa3BYKOBasl JUArHOCTHKA B TEXHUKE U MEJULIMHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpOCTPAHEHHE MOMEPEUHBIX U MPOJOIBHBIX BOJH.

Konebmromeecs Te10 Kak MCTOYHUK 3BYKa.

3aBUCUMOCTB JJIMHBI BOJIHBI OT YaCTOTHI KOJIEOAHUH.

Habmtonenue orpakeHust M MPeIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepennn u qudpakiinii MEXaHUYECKUX BOJIH.

AKYCTUYECKHUI PE30HAHC.

CBoliCTBa yabpTPa3ByKa U €T0 PUMEHEHUE.

HabOmronenue cBsi3M I'POMKOCTH 3BYyKa M BBICOTBI TOHA C aMIUIMTYIOH H
4acTOTOM KosieOaHMil.

HccnenoBanre CBONCTB AJIEKTPOMArHUTHBIX BOJH: OTPaXXEHUE, MPEJIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepdepeHns.

OOHapyxeHne nH(PaKPaCHOTO U YABTPA(UOIECTOBOTO H3ITyYCHHIA.

Yuenuueckuii sxcnepumenm, nadbopamopnsie padomul, nPAKMUKYM.



N3yueHue napameTrpoB 3ByKOBOW BOJIHBL.

N3yueHune pacrpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM HPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssMOIMHENHOE pAacIpPOCTPAHEHUE CBETA B OMHOPOAHOU cpene. Jlyd csera.
ToueuHbIii ICTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHUs cBera. [locTpoenne m3o0paxeHuil B
wiockoM 3epkaie. Chepuyeckue 3epkania.

[Ipenomienue cBera. 3aKOHBI MPETOMIICHHUS CBETa. AOCONIOTHBIN MOKa3aTeNb
npenomieHust. OTHOCUTENBHBIN MTOKA3aTelb MpeIoMIICHUS. [10CTOSHCTBO 4acTOTHI
CBETa U COOTHOIIIEHUE JJIMH BOJIH IIPU MEPEXO0JI€ MOHOXPOMATUUYECKOTO CBETA YEPE3
IpaHUILy pa3zielia IByX ONTHYECKUX CPE.

Xop nyyeit B mpusme. Jucnepcus ceera. CroxHbIi cocTaB Oenoro cseta. L{Ber.

[TonmHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIl yroa MOJHOTO BHYTPEHHETO
OTPAXKECHUS.

Cobuparoriue u paccenBaromue JIUH3bL. ToHKas muH3a. DOKyCHOE pACCTOSHHE
U ONTHYECKasi CUJIa TOHKOM JIMH3BI. 3aBUCUMOCTDH (DOKYCHOTO PAaCCTOSIHUSI TOHKOMN
chepuueckoil JUH3BI OT €€ TEeOMETPUM U OTHOCUTEIBHOIO IOKa3aTes
IIPETOMIICHHS.

@opMyJia TOHKOM JIMH3BI. YBEIUYECHHUE, 1ABAEMOE JIMH30M.

Xon Jyya, MPOLIEAUIErO JIMH3Y IMOJ ITPOM3BOJIBHBIM YIJIOM K €€ IIIaBHOU
ontudeckoil ocu. IlocTpoeHne wH300paKEHHM TOYKM M OTpe3Ka MPsSMOU B
cOOMparoLMX U PACCEUBAIOIIMX JMH3AX U UX CUCTEMAX.

OnTuueckue npuoOopsl. Paspemaromas cnocodHocTh. [1a3 kak onTuyeckas
CUCTEMA.

[Ipenenpl IPUMEHUMOCTH TEOMETPUYECKON ONITHKHU.

BonnoBast ontuka. Wurepdepenius cBeta. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOIIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHOM KapTHHE
OT JIByX KOT€PEHTHBIX UCTOYHUKOB. [IpuMephI Kaccuueckux MHTEp(HEePEeHIIMOHHBIX
CXEM.

Hudpakuus ceera. udpakimonnas pemeérka. YcioBrue HaOMIONSHNUS TITaBHBIX
MaKCUMyMOB TpH TMaJICHUHM MOHOXPOMAaTHYECKOTO CBeTa Ha JAUGPAKIMOHHYIO
PELIETKY.

ITonspusanus ceera.

TexHu4YecKkne yCTpOWCTBA M TEXHOJOTHMYECKUE MPOLECCHI: OYKH, JIyIa,
MEPUCKOI, (QoToanmapar, MHUKPOCKON, MPOCKIIMOHHBIM amnmapar, MpOCBETICHHE
ONTHKH, BOJIOKOHHAS ONTHKA, TU(PpaKIIMOHHAS pelIETKa.

Jemoncmpayuu.

3aKOHBI OTPAXKEHUS CBETA.

HccnenoBanue npesioMIIeHUs CBETA.



Habmntonenue noiaHoro BHyTpEHHETo oTpaxkeHus. Mojiesib CBETOBO/A.

HccnenoBaHue Xo/1a CBETOBBIX IYYKOB U€pe3 ITOCKONAapalIeNIbHY O INIACTHHY
U IPU3MY.

HccnenoBanre CBOMCTB N300paKEHUI B JIMH3AX.

Monenn MUKpOCKOIIa, TEJIECKOTIA.

HabGmronenne natepdepeHIy CBETA.

Habmronenue 11BeTOB TOHKUX TJIEHOK.

HaGnronenue audpakiuu ceera.

N3yuenne nuppakimOHHONW PEIIETKY.

Hab6mronenue nudpakiinoHHOTO CIIEKTpA.

Habmronenue nucnepcuu cBera.

Habmronenue nosisipusaiuu cBeTa.

[IpumeHeHue noaspouIoB JUIsl U3yUEHUsI MEXaHUUECKUX HaNpPSKEHUH.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomaol, npaKmuKym.

N3mepeHne nmokasaress nIpeOMIIEHHs CTEKIIA.

HccnenoBanue 3aBUCUMOCTH (DOKYCHOTO pacCTOSHHMS OT BemiecTBa (Ha
IpUMEPE KUIKUX JIUH3).

N3mepenne (hOKyCHOTO pacCTOSIHUS pacCeUBAIOUINX JTUH3.

[Tonmyuenne n300paxeHusl B CUCTEME U3 IJIOCKOIO 3€pKaJia U JIMH3BI.

[Tonyuenue u3o0pa>keHUsI B CUCTEME U3 JBYX JIMH3.

KoHCcTpyHnpoBaHH€e TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxkuuu, tHTEpPEpeHIINN U MOJIIpU3allii CBETA.

N3ydeHue noiaspu3aluy CBETa, OTPAKEHHOTO OT OBEPXHOCTH AUDIEKTPHUKA.

N3zyuenune nHTephepeHINN Ja3ePHOr0 U3IyUSHHS Ha ABYX LIEIISX.

HabGmronenune nucnepcun.

Habmronenue u uccnenoBanue TUPpakImOHHOTO CIIEKTPa.

W3mepenue JUIMHBI CBETOBOM BOJIHBI.

[Tonydyenue crekTpa U3JIy4eHUs CBETOAMOJA MPU MOMOIIM AU(PAKLIMOHHON
PELIETKHU.

Pasznen 6. OcHOBBI crIeMAIbHON TEOPUH OTHOCHTEJILHOCTH.

['panu1Ibl NPUMEHUMOCTH KJIACCUYECKON MexaHuKu. [locTynaTel cienuaabHOM
TEOPUHU OTHOCHUTEJIbHOCTH.

[IpocTpancTBeHHO-BpeMeHHOW  uHTepBaid. IIpeoOpasoBanus  JlopeHia.
VYenoBue npuuMHHOCTH. OTHOCHTENBHOCTH OJHOBPEMEHHOCTH. 3aMeJICHUE
BPEMEHU U COKPAILEHHUE JUINHBI.

DHeprusi 1 UMIYJIbC PEISITUBUCTCKON YaCTHIIBI.

CBs13b MaccCel C DHEPTUEH U UMITYJIbCOM PEISTUBUCTCKOM YaCTULBI. DHEPrus
MOKOSI.



TexHUuecKue YCTPOMCTBA M TEXHOJOTUYECKUE MPOLECCHl: CITyTHHUKOBBIE
NPUEMHUKH, YCKOPUTENH 3apsKEHHBIX YACTHIL.

YueHnueckuil SKCIEPUMEHT, JJa00paTOpHbIC PAOOTHI, TPAKTUKYM.

OnpeneneHue UMIyJIbca M JHEPTUM  PEIATUBUCTCKUX 4acTUl] (MO
(doTorpadusiM TPEKOB 3apsKEHHBIX YACTUL B MArHUTHOM I10JIE).

Pazgen 7. KBanToBasi pusuka.

Tema 1. Kopnyckynapho-601108601i 0yaiusm.

PaBHOBeCHOE TEIUIOBOE M3IyUeHHE (M3TydYeHHE aOCOMIOTHO YEPHOTO Teja).
3akoH cmenieHus Buna. ['unoresa [1nanka o kBaHTax.

®oToHBI. DHEPTHS U UMITYJIBC (POTOHA.

®ororddekt. Onbitel A. I. CroneroBa. 3akoHbl Gororddexra. YpaBHEeHHE
Diinmreiina s porodddekra. «KpacHas rpanuna» dportosrddexra.

JlaBnenue cBera (B 4aCTHOCTH, JIaBJICHUE CBETA HA A0COJIOTHO MOMIOUIAIOLTY IO
1 a0COIIOTHO OTpakarolyro noepxHocts). OnbiThl [1. H. Jlebenena.

BosHOBBIE cBOMCTBa yacTull. Bonubl ne bpoins. Jliimna BonHe! 1e bpoiiis u
pa3Mephl 00JaCTH JTOKAIU3aMU ABMKYIIEHCS YacTullbl. KopmyckynsspHO-BOITHOBOM
nyanusMm. {udpakums 3J€KTpOHOB Ha KpUCTaliax.

Crneunduka n3mepeHnii B Mukpomupe. COOTHOIIEHHUS] HEONPeaeIEHHOCTEM
['eitizenbepra.

TexHUuecKue YCTpPONCTBA W TEXHOJOTMYECKHE TMPOLECChl: CIEKTPOMETD,
dorosnement, (poTomaTuUK, TYHHEIBHBIM MMKPOCKOI, COJHEYHas Oarapes,
CBETOJUO/I.

Hemoncmpayuu.

dorordh ekt Ha yCTaHOBKE C IIMHKOBOM IIJIACTHHOM.

HccnenoBanue 3akoHOB BHelHEro ¢hoTtorddexra.

HccnenoBanve  3aBUCHUMOCTH  CONPOTHUBJICHHUS  MOJYNPOBOJHUKOB  OT
OCBELIEHHOCTH.

CseToguon.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnsie pabomul, nPAKMUKYM.

Hccnenosanue hoTtopesucropa.

N3mepenue nocrosinHoi [1nanka Ha ocHOBe uccnenoBanus Gorosddexra.

HccnenoBanre 3aBUCMMOCTH CUJIBI TOKA Y€pE3 CBETOAMO OT HAPSKEHUS.

Tema 2. @usuka amoma.

OneITHl TIO HCCIIEOBAaHUIO CTpOeHUs atoma. llmanerapHas mozenb aroma
Pesepdopna.

[Toctynarel bopa. M3nyuyenue u nomouieHue (OTOHOB MPU NEPEXOAE aTroma C
OJTHOTO YPOBHSI HEPTUH HA IPYTOM.

Buasl ciektpoB. CrieKTp YpOBHEUN 3HEPrUun aroma BOI0po/Ia.



CnoHTaHHOE M BBIHYKJICHHOE M3JIydyeHue cpeta. Jlazep.

TexHUUeCKHEe YCTPOMCTBA U TEXHOJIOTMYECKUE MPOLIECCHI: CIEKTPAIbHBIM
aHau3 (CIEKTPOCKOM), Jla3ep, KBAHTOBBIA KOMIIBIOTED.

Hemoncmpayuu.

Monens onbiTa Pezepdopra.

HabGnronenne MMHEHYATHIX CIIEKTPOB.

YCTpoiCTBO U ACICTBHE CUETUYMKA HOHU3UPYIOLIUX YACTHII.

OnpeneneHune JIMHBI BOJIHBI JIa3€pPHOTO U3JIYUYCHHUS.

Yuenuueckuit sxkcnepumenm, nabopamopnvie padomaul, npaKmuKym.

Habmtronenue nuHeyaToro crekTpa.

HccnenoBaHue CHEKTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA M MU3MEpPEHHUE
nocrositHHoM Punbepra.

Tema 3. Dusuka amomHo20 A0PaA U INEMEHMAPHBIX YACHUY,.

Hyxnonnass mozens siapa [eiizenOepra—MBanenko. 3apsia siapa. MaccoBoe
yucio saapa. M3otonsl.

PaguoaktuBHOCTh. Aunbda-pacnaj. DIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnan. 'amma-u3iydeHue.

3aKOH paJHOAKTUBHOIO pacnaja. PagmoakTUBHBIE W30TOINBI B IPUPOJE.
CBolCTBa MOHU3UPYIOLIETO W3Iy4YeHUsA. BiusHuE paMOAKTUBHOCTH HA >KUBBIC
opranu3Mebl. EctectBennsiii pon uzmydenus. J{ozumerpus.

DHeprus CBsA3HM HYKJIOHOB B sifipe. Snepubie cuibl. [ledexTt macchl sapa.

Anepublie peakuuu. [lenenue u cunres saep. SAnepusie peakropsl. [Ipodnemsl
YIIPABIISIEMOTO TEPMOSIJIEPHOTO CHHTE3a. JKOJIOTHMYECKUE AaCIEKThl Pa3BUTHUSA
AIEPHOUN YHEPTETUKHU.

MeTo/ibl perucTpanu U UCCIEA0BAHUS AIEMEHTAPHBIX YaCTHII.

OyHIaMEHTAJIbHBIE B3aWMOJCUCTBUS. bapuoHbI, ME30HBI W JICHNTOHBL.
[IpencraBnenue o CtanaapTHOM Moaenu. KBapK-mit0OHHAs MOJAENb aJpOHOB.

®usuka 3a npeaenamu CraHgaptHod Moaenu. TEMHas marepus U TEMHas
SHEPrus.

EnuncTBO prznueckoil KapTUHBI MUpA.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKHE TTPOLECCHI: I03UMETP, KaMmepa
Bunibcona, siiepHbIi peakTop, TEPMOSIEPHBIN peakTop, arToMHast 6oMOa, MAarHUTHO-
pEe30HaHCHask TOMOTrpadus.

Yuenuueckuit sxcnepumenm, nadopamopnwie padomul, nPAKMUKYM.

HccnenoBanre TpekoB yacTuil (110 TOTOBBIM (oTorpadusm).

HccnenoBanue paauoakTUBHOTO (hOHA C UCTIONH30BAaHUEM JI03UMETPA.

N3yuenue noronieHus 0eTa-4yacTull alTllOMUHUEM.

Paznen 8. DiieMeHTBI AaCTPOHOMMH M ACTPO(PU3UKH.



Oranbl pa3BuTHs acTpoHoMuu. [IpukianHoe 1 MUPOBO33PEHYECKOE 3HAYEHUE
actpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3UKU JUIsI OOBSICHEHHUS MPUPOJIBI
KOCMUYECKUX OOBEKTOB.

Meroasl acTpOHOMHYECKUX HccaeaoBaHU. (COBPEMEHHBIE ONTHYECKHE
TEJICCKOIIBI, PAIMOTEIICCKOITBI, BHEAaTMOChEpHas aCTPOHOMHUSI.

Bun 3Bé3nHoro Heba. Co3Be3maus, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBUKECHHE.

ConHeuHas cucrema.

Connue. ConHeunasa akTUBHOCTh. MicTounuk sHeprun ConHIa U 3BE3.

3BE311bl, UX OCHOBHbBIE XapaKTEpUCTUKU. /[narpaMma «CreKkTpaabHbIN Kiacc —
CBETUMOCTB». 3BE3[bl [JIABHOW MOCIEAOBATEIIBHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» JUISl 3BE3]l MIABHOM MOCIENOBATENIbHOCTU. BHYTpeHHEE CTpOeHHE
3BE371. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKJAEHUHU U HBotonuu CojiHIA U
3BE3/1. DTaMbl )KU3HU 3BE3I.

Mineunbiit I[lyte — Hama I'amaktuka. Ilonoxxkenue u nBwkeHue CoJiHIIA B
['amaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE IBIPBI B SApPAX
rajakTUK.

Bcenennas. Pacumpenne Beenennoit. 3akon Xa06ia. Pazberanue rajgakTuk.
Teopus bosnbmioro B3peiBa. PenukroBoe usiyyeHue.

Macmrabnas crpykrypa Beenennoit. Meraranaktuka.

Hepeménnbie mpoOiieMbl aCTPOHOMUH.

Yuyenuueckue naonwoenus.

HaOnronenust 3B€3qHOr0 HeOa HEBOOPYKEHHBIM TJIa30M C HMCIOJb30BaHUEM
KOMITHIOTEPHBIX TTPUIIOKECHUI JIJIS1 OTIPEICTICHUS MTOJI0KEHHS HeOECHBIX OOBEKTOB Ha
KOHKPETHYIO J1aTy: OCHOBHBIE c03Be3usi CEBEpHOIO MOMYLIapUs U IPKUE 3BE3/IBI.

HaGmronenuss B Tteneckon JIyHBI, IUTaHET, TyMaHHOCTEH H 3BE3THBIX
CKOILICHUU.

Pu3n4ecKuil NPaAKTUKYM.

Crioco0Ob! m3MepeHust PU3NIECKUX BETUIMH C MCTIOJIb30BAHUEM aHAJIOTOBBIX U
U(POBBIX M3MEPHUTEIBHBIX TPHUOOPOB U KOMIIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOJIOTHBIC U OTHOCUTEIBbHBIC TTOTPEIIHOCTH U3MEPEHNN (PU3NUECKUX BEIUYHH.
OneHka rpaHyl] NOTPENTHOCTEN.

[IpoBeneHrne KOCBEHHBIX U3MEPEHHUM, HCCIEIOBAHUN  3aBUCUMOCTEH
(bU3NYECKUX BEIWYWH, MPOBEPKA MPEUIOKCHHBIX THUIMOTE3 (BBIOOp W3 padoT,
OMMCAaHHBIX B  TEMAaTHYECKUX  pa3leliax «YUYEHUYECKUH  DKCIEPHUMEHT,
JabopaToOpHBIC PAOOTHI, TPAKTUKYM).

O0o01maonee NOBTOpeHue.

OO6o00111eHre U CHUCTeMaTU3alMsl COAEpKaHusl pa3feioB Kypca «MexaHuKay,
«MonekynspHas pu3uka U TEpMOAMHAMUKAY, « DIEKTpoIuHaMUKay, «Konebanus u



BOJIHbDY, «OCHOBBI CHEIUAIbHON TEOPUU OTHOCUTEIBbHOCTH», «KBaHTOBas
buznkay, « JeMEHThl ACTPOHOMUU U aCTPOPUIUKI.

Ponb (¢u3uku ©U acTpOHOMHM B HIKOHOMHYECKOM, TEXHOJOTHUYECKOMH,
COIMAJIEHOM M THYECKOU chepax MesTeTbHOCTH YeI0BEKa, POIb M MECTO (PU3HUKHU H
ACTPOHOMHHM B COBPEMEHHOW HAy4YHOM KapTUHE MHpA, 3HAYCHUE OINMCATEIbHOM,
CUCTEeMaTU3UPYIOIIEH, OObSICHUTEILHOMN 1 MPOTHOCTUYECKON QyHKIINI pU3nueCcKoi
TEOpUHU, poJib (HPU3UUECKON TEOPUHU B POPMUPOBAHUHU ITPENICTABICHUN O HU3HUECKON
KapTUHE MHpa, MECTO (PU3MUYECKON KapTHHBI MUpa B OOIIEM PSIAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX IIPEICTABICHUI O PUPOJIE.

MexnpeamMeTHble CBS3H.

Nzyuenne kypca pusuku yrryonéHHOro ypoBHs B 11 kiiacce ocyiecTBisercs
C YYETOM COAEPKATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcaMHU MaTeMaTUKH,
OMOI0TUHU, XUMHH, Teorpaduu U TEXHOJIOTHH.

Mestcnpedmemmusvie noHaAmMUA, C6A3AHHDBIE C USYUECHUEM MEMOO008 HAYUHOZ0
nO3HAHUA: SIBICHWE, HAy4HbIH (akT, rumoresza, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAONMIOJCHHE, OHKCIEPUMEHT, MOJAEIUPOBAHUE, MOJEIb, HW3MEpPEHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHBIE TPUOOPHI, ITUGPOBas Ja00paTopusl.

Mamemamuka: peNIeHUE CHUCTEMBI YypaBHEHHW. TpUrOHOMETpHUYECKHE
(YHKIMU: CUHYC, KOCHHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO. BEKTOpBHI M MX MPOEKUHH HAa OCU KOOPAMHAT, CJIOKEHHE BEKTOPOB.
[TpousBonHbie »neMeHTapHbIX GyHKUuNA. [Ipu3Haku mnomo0usi TPEyrojJbHUKOB,
ornpeieNIieHre IIOMaa IOCKUX Guryp u oobEmMa Ter.

Buonozua: »>nextpuyeckue SBICHUSA B KUBOM MNpuUpoaE, KoyeOaTelbHbIE
JIBIKCHHUSI B JKUBOW NPUPOAE, OKOJIOTMYECKHE PHUCKU TPU IPOU3BOACTBE
AIIEKTPOIHEPTUH,  BJIEKTPOMArHUTHOE  3arps3HEHHE  OKPYKAIOIIEH  Cpebl,
YABTPa3ByKOBas AUArHOCTUKA B MEAUIIMHE, ONITUYECKUE SIBJICHUS B )KUBOM MPUPOJIE.

Xumusn: CTpOCHHE aTOMOB U MOJIEKYJ, KpUCTANIMYECKasi CTPYKTypa TBEPABIX
T€J, MEXaHU3Mbl 00pPa30BaHUs KPUCTAIIMYECKON PEIIETKY, CIIEKTPAIbHBIA aHAJIU3.

T'eocpagpua: marHuTHbIE TONIOCA 3€MIIM, 3aJ€KH MArHUTHBIX PV,
dboTtochEMKa 3eMHOI MTOBEPXHOCTH, ceiicmorpad.

Texnonocusn: TpPUMEHEHHWE TIOCTOSHHBIX MAarHUTOB, JJIEKTPOMArHUTOB,
ANIEKTpoJBUraTenh $IkoOu, reHepaTop MEPEMEHHOr0 TOKAa, MHAYKIIMOHHAs TI€Yb,
JUHUM 3JIEKTPONEpeay, EKTPOABUTATEb, pajaap, paaIuoONpUEMHUK, TEIEBU30D,
anTeHHa, tenedon, CBU-meub, ynabTpa3ByKOBas IUArHOCTHKA B TEXHUKE,
MPOCKIIMOHHBIN armapar, BOJIOKOHHAs ONTHKA, COJIHEYHAsi OaTapesi, CITyTHUKOBbIE
NPUEMHHKY, sJIepHAst SHEPTETUKA U SKOJIOTUUYECKHE aCTIEKThI €€ pa3BUTHSL.



I[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUM A ITPOI'PAMMBI 110 ®U3UKE
HA VYPOBHE CPEJHEI'O OBHIIEI'O OBPASOBAHMAJIMYHOCTHBIE
PE3VJIBTATHI

JIMYHOCTHBIE PE3VYJIBTATbBI

JIuuHOCTHBIE pe3yJbTaTbhl OCBOCHUS YueOHOro mnpeamera «Duznkay
JIOJKHBI OTpakaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIMUXCsl PYKOBOJICTBOBAThCS
chopMUpPOBAaHHOKH BHYTPEHHEH IIO3UIMEH JMYHOCTH, CHCTEMOH IIEHHOCTHBIX
OpUEHTAllUH, TO3UTUBHBIX BHYTPEHHUX  yOEXKJCHHH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSM POCCHUHCKOTO OOIIECTBa, PacIIMpeHUE >KU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B MPOLECCE PEaU3alNi OCHOBHBIX HAITPABICHUMN
BOCIIUTATEIIbHOMN AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOI0 BOCIIMTAHUS

e cOPMUPOBAHHOCTH IPAKJAHCKOM MO3UIIMH 00YUYaOIIETOCs KaK aKTUBHOTO
1 OTBETCTBEHHOTO YJICHA POCCHUICKOTO OOIIECTBa;

e TMPUHATHE TPAAUIIMOHHBIX OOIIEYETOBEUECKUX TYMAHUCTHUECKUX U
JNEMOKPATUYECKUX IEHHOCTEW;

e TOTOBHOCTb BECTU COBMECTHYIO AECATEIBHOCTh B HHTEPECAX IPAKIAHCKOTO
oOmiecTBa, ydacTBOBaTh B CaMOYIpaBiIeHMHM B 00pa3oBaTeIbHON
OpraHu3aluu;

e YMEHHE B3aUMOJICHCTBOBATH C COLIMAJIbHBIMU HHCTUTYTAMU B COOTBETCTBHU
¢ uX QyHKIHUSIMHU ¥ HA3HAUCHUEM;

e TOTOBHOCTbH K TYMAaHUTAPHOW U BOJOHTEPCKOU IEATEIIBHOCTH.

NATPUOTHYECKOT0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTH pOCCHUICKOM TPaKIaHCKOU UJICHTUYHOCTH,
MaTpUOTHU3MA;

e IICHHOCTHO€ OTHOUICHHE K TOCYIAapPCTBEHHBIM CHMBOJIAM, AOCTHKECHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHHKE.

JYXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

e chOpMUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUSI, STUYECKOTO MOBEICHUS;

e CIIOCOOHOCTH OIICHWBATHh CUTYAIlMI0O M MIPHUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYAICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCJIE B ICSTEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIa/Ia B IOCTPOCHUE YCTOMUUBOTO OYTyIIIEro.

ICTETHYECKOr0 BOCIIUTAHUSA:

e OCTETHYECKOE OTHOIIEHWE K MHUpPY, BKJIIOYasg OCTETUKY HAy4HOIO

TBOPUYECTBA, MPUCYIIET0 HU3HMUECKON HayKe.
TPYAOBOI0 BOCIIMTAHMS:



UHTEpEeC K pa3inuHbIM chepam npodeccuoHaIbHON NeSTeIbHOCTH, B TOM
YHCIIe CBSA3aHHBIM C (PU3UKOM U TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN
BbIOOp Oynyuied npodeccu U peain30BbIBATh COOCTBEHHBIE KU3HEHHBIE
TUTaHBI;

TOTOBHOCTB U CLHOCOOHOCTH K 00pa30BaHUIO U CaMO0OOPa30BaHMUIO B 00J1aCTH
(bu3MKKN Ha TPOTSHKEHUU BCEH JKU3HU.

IKOJOIHIECKOIro BOCIIMTaHUA:

c(hOPMUPOBAHHOCTh JKOJOTUUECKOU KYJIBTYPhI, OCO3HAHUE TII0O0ATBLHOTO
XapaKTepa KOJIOTUUECKUX MPoOIeM;

IUIAHUPOBAHUE M OCYIIECTBJICHHUE JICHCTBHM B OKPYKAaKOIIECH cpene Ha
OCHOBE 3HaHUA 1IeJI€H YCTONYMBOTO pa3BUTHUSI YEIIOBEUYECTBA;

paclIupeHue OIbITa ACATEIBHOCTA JKOJOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOUIUXCA 3HAaHUH Mo (pu3ukKe.

HEHHOCTH HAYYHOI'0 IMTO3HAHUA:

c(hOpMHPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3NUECKON HAYKHU;

OCO3HaHME IIEHHOCTH HAy4YyHOW JeSTEeJIbHOCTH, TOTOBHOCTH B MpoOIlecce
M3y4YeHUs (PU3UKK OCYILECTBIATh MPOEKTHYIO W HCCIEAOBATEIIbCKYIO
NEeATEeNbHOCTh UHANBUIYAIbHO U B TPYIIIIE.

METAIIPEIMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YYeOHbIe 1elHCTBUSA
Ba3oBbie Jornueckune 1edcTBUA:

CaMOCTOATENBHO  (OPMYIHUpPOBaTh M  AKTyaIM3UPOBATH  MPOOIEMY,
paccMmarpuBarh €€ BCECTOPOHHE;

ONpEAENATh LU ACATENbHOCTH, 3a/JaBaTh MapaMETpPbl U KPUTEPUU HX
JOCTUXKEHUS,

BBISBIISITh 3aKOHOMEPHOCTH W MPOTHUBOPEYMS B PaccMaTpUBAEMbIX
(bU3UYECKUX SBICHUSX;

pa3pabarbIBaTh MJIaH PEIICHUs MPOOIEMBbl ¢ YUETOM aHAIU3a UMEIOIIHUXCS
MaTepHuaJbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIBbHOCTb, OLEHHUBaTb COOTBETCTBUE
PE3YABTATOB LEISAM, OLICHUBATh PUCKH MOCIEACTBUH JESITEIIbHOCTH;
KOODJAMHUPOBAThH M  BBHINOJHATH pabOTy B YCIOBHUSIX pEaJbHOTO,
BHUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOACHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE TIPU PEIICHUN KU3HCHHBIX MPOOIIEM.

ba3oBble ucciiegoBaTe/ILCKHeE JeHCTBUA:

BJIAJIETh HAYYHOW TEPMHUHOJIOTHEH, KITIOUEBHIMU MOHSATUSIMU U METOAAMHU
(bu3nYeCcKol HayKH;



BJIAJICTh HaBBIKaMU y4eOHO-HCCIIeI0BATEIHCKOM u MIPOEKTHOMN
NEATeTLHOCTH B 00JIacTH (PU3HUKH, CHOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TOMCKY METOJIOB peIIeHUs 3ajad (U3UYECKOTro
COZIEpKAHUS, IPUMEHEHUIO PA3JIMYHBIX METOJOB IMO3HAHUS;

BJIAJICTh BHJAMHU JICSITEIBHOCTU 10 IMOJYYEHUIO HOBOTO 3HAHUA, €TI0
HHTEpIIpETaIiK, IPeoOpa30BaHUIO0 U MIPUMCHEHHUIO B PA3JIMUHBIX YICOHBIX
CUTYyaIMsAX, B TOM YHUCJE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JaCTH
busuKy;

BBISIBJISITH ITPUUYMHHO-CIICICTBEHHBIE CBSI3M M aKTyaJIM3UPOBaTh 3aj]ady,
BBIIBUTATh THUNOTE3y €€ PEIICHUs, HaXOAUTh apryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKACHUM, 3a7aBaTh NMapaMeTphl U KPUTEPUHU
pELICHMUS;

AHAJIU3UPOBATH TOJYYEHHBIE B XOJI€ PELICHUS 3aJadyd Pe3yIbTaThl,
KPUTUYECKH OIIEHUBATh UX JOCTOBEPHOCTh, MPOTHO3UPOBATh U3MEHECHHE B
HOBBIX YCJIOBHSIX;

CTaBUTh M (opMyIupoBaTh COOCTBEHHBIE 3aJaull B 00pa30BaTEIbLHOMN
JESATeTLHOCTH, B TOM YHUCJIE TIPU U3yYeHUU (DU3UKHU;

JlaBaTh OIIEHKY HOBBIM CHUTYallUsIM, OLICHUBATh IPUOOPETEHHBIN OIBIT;
yMETh TMEpPEHOCHUTh 3HAaHUS 10 (UBUKE B MPAKTUYECKYIO 00JIacCTh
KU3HEICITCIbHOCTH,

yMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX NMPEIMETHBIX 00IacTel;
BBIJIBUTATh HOBBIC UJIEH, TIpEIararb OpUTMHAJIbHBIE MOIX0/IbI U PEUICHHUS;
CTaBUTh IPOOJIEMBI U 3a]1a4H, JIOMYCKAIOIIUE aTbTePHATUBHBIC PEIICHHUS.

Pabora ¢ undgopmanmeii:

BJIaJIETh HABBIKAMMU IOJTyYEHUsI HHPOpMAIK (PU3NUECKOTO COlepKaHUs U3
VMCTOYHUKOB PAa3HbIX THIIOB, CAaMOCTOSITEJIBHO OCYIUECTBIATh IIOUCK,
aHalM3, CHCTEMATU3alMI0 M HHTEpHpeTanuio HHPOPMalUUd pPa3THYHbIX
BUJIOB U ()OPM TPEICTABIICHHUS;

OLIEHUBATh JIOCTOBEPHOCTH MH(OPMAIINK;

UCIOJIb30BaTh CPEACTBA HH(POPMALMOHHBIX W KOMMYHHUKAI[MOHHBIX
TEXHOJOTUH B  pEHIEHWHM  KOTHUTHBHBIX, KOMMYHHUKAaTHUBHBIX U
OpraHU3allMOHHBIX 3a/a4 C COOMAEHUEM TpeOOBaHUN HSPrOHOMUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, PECypcoCOEpeKeHUs, MPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMAIIMOHHON 0€30TacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO CONEPKAaHUS B Pa3IMYHBIX (opmarax ¢
y4€TOM Ha3Ha4eHUs WHGOpPMAMK M IIEJIEBOW ayJAMTOPHUH, BBIOUpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3yAIU3ALUU.

KoMMyHuKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe IelCTBUS:



OCYHIECTBIISITh OOIIEHHE Ha YypokKax (U3MKKM W BO BHEYPOUHOU
JESITEIbHOCTH;

pacmo3HaBaTh TMPEANOCHUIKM KOH(IMKTHBIX CUTyalldid ¥ CMsr4arb
KOH(JIUKTBI;

pa3BEPHYTO M JIOTMYHO HM3JaraTb CBOIO TOYKY 3PEHHS C MCIOIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

MOHMMATh U UCII0JIb30BaTh IPEUMYIIIECTBA KOMAaHAHON U UHIMBUyaJIbHOU
paboTHI;

BBIOMpATh TEMAaTUKy M METOABl COBMECTHBIX ACUCTBUN C y4ETOM OOIIMX
MHTEPECOB U BO3MOXKHOCTEH KaXkJIOTO WIeHa KOJUIEKTHUBA;

OPUHUMATh 1I€JIM  COBMECTHOM JI€ATEIbHOCTH, OPIraHU30BHIBATh U
KOOPAUHUPOBaTh JEHCTBUS MO €€ JOCTHKEHHUIO: COCTaBJIATh IUIaH
NEHCTBUH, pacipeiessiTh POk ¢ Y4ETOM MHEHHI y4aCTHUKOB, OOCYKIaTh
pe3yabTaThl COBMECTHOM padOThI;

OLIEHHMBaTh KAa4e€CTBO CBOETO BKJAJa M KaKJOTO YYaCTHHKA KOMaH[bl B
OOIIMI pe3ynbTaT Mo pa3padoTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE TPOEKTHI, OLEHUBATh HICH C TIO3WIIMH HOBH3HBI,
OPUTHHAJIBLHOCTH, TPAKTUYECKON 3HAYMMOCTH;

OCYLIECTBISATh MO3UTUBHOE CTPATETMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYyalHsIX, IPOSIBIATH TBOPUECTBO U BOOOpaKeHUE, OBITh MHULIMATUBHBIM.

PeryasiTuBHbIe YyHUBepPcaJbHbIE YUueOHbIe 1eiicTBUS
Camoopranuszanus:

CaMOCTOSITENILHO OCYIIECTBIISITH MO3HABATEIbHYIO JIESITEIIbHOCT B 001aCTH
(GU3UKK U aCTPOHOMUHU, BBISIBISITH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITETIbHO COCTABJISIThH IJIAaH PELICHUS PACUETHBIX U KAU€CTBEHHBIX
3a/1a4, TUTaH BBITIOJIHEHUSI MPAKTUYECKON pabOThl ¢ yYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEHN U MPEANOYTEHUIA;

J1aBaTh OLIEHKY HOBBIM CHUTYAllUsIM;

pacHIMpATh paMKH YYE€OHOTO IIpeIMEeTa Ha OCHOBE JIMYHBIX MPEANOYTCHHIH;
7enarb OCO3HAHHBIA BBIOOP, apryMEeHTHPOBATh €ro, Oparh Ha cebs
OTBETCTBEHHOCTb 32 PEIIICHUE;

OILICHUBAThH MPUOOPETEHHBIN OTBIT;

CrIoCOOCTBOBaTh (POPMUPOBAHHMIO W TPOSBICHUIO IPYIUIIMA B 0O0JIaCTH
(GU3HUKK, TIOCTOSHHO TMOBBIIIATE CBOM 0OO0pPa30BATEIbHBIM M KyJIBTYPHBIN
YPOBEHb.

CaMOKOHTPO/Ib, IMOLMOHAIbHBIN HHTE/VIEKT:

AaBaTb OLCHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPCKTUBLI B ACATCIBHOCTD,
OLOCHHUBATHL COOTBCTCTBHC PCIYJIbTATOB LCIIAM;



e BIAJCTh HABBIKAMHU IIO3HABATCIBHOM peIEKCHMH KaK OCO3HAHHUS
COBEPIIAEMBIX JEUCTBUN W MBICIUTEIbHBIX MPOLECCOB, UX PE3YJIbTATOB U
OCHOBAHUM;

e HCIOJNH30BATh MPUEMBI PEDIICKCUH TS OIEHKH CUTYAaIINH, BEIOOpA BEPHOTO

pemeHns;

e YMETb OLEHMBATb PUCKA U CBOEBPEMEHHO IPUHUMATh PEIICHUSA II0 MX
CHUKEHUIO;

e TMPUHUMATh MOTHBBI M ApPryMEHTHI JPYTHX NPH aHAJIU3€ pPE3yJIbTaTOB
NEATEIbHOCTH;

e TMPHHUMATH CceOs1, TOHUMAs CBOM HEJIOCTATKU U JJOCTOMHCTBA,
e IIPUHUMATh MOTHBBI M apTryMEHTBI JPYTUX IPH aHAIM3C pPE3yJIbTaTOB
JCATCIIBHOCTH,
e TMPU3HABATH CBOE MPABO M MPABO JAPYTUX Ha OUTHOKH.
B mporecce mOoCTHMXEHHS TUYHOCTHBIX PE3YJABTAaTOB OCBOCHHUS MPOTPAMMEI T10
bu3uke IS YpPOBHSA CpeIHETro o0Imero oOpa3oBaHus Yy 0OyJaronIuxcs

COBEPIICHCTBYETCS IMOIMOHAITbHBIH WHTEIUICKT, Ipe/oJaratomui
c(hOpMUPOBAHHOCTD:
e CaMOCO3HaHMs,  BKIIOYAIOMIETO  CIHOCOOHOCTH  TMOHHMMATh  CBOE

OMOIMOHAIILHOE COCTOSHUE, BUCTh HAMPABICHUS Pa3BUTUS COOCTBEHHOM
HYMOIMOHAIILHOM cdepbl, OBITh YBEPECHHBIM B cebe;

e CaMOpPEryJIUpPOBaHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHUE NMPUHUMAThH
OTBETCTBEHHOCTh 3a CBOE TMOBEIEHHE, CIOCOOHOCTH aJanTHPOBAThCS K
OMONMOHAILHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTH, OBITH OTKPBITHIM
HOBOMY;

e BHYTpPEHHEH MOTHBAIIMH, BKJIIOUYAIONIECH CTPEMIICHUE K JOCTHKEHHUIO LIETTU
U yCrexy, ONTUMH3M, WHUIIUATUBHOCTh, YMEHHUE JIeWCTBOBATh, UCXOMS U3
CBOMX BO3MOXKHOCTEH;

e DOMIIaTHH, BKJIIOYAMONIEH CMOCOOHOCTh TIOHMMATh AMOIMOHAIBLHOE
COCTOSIHUE JpPYTHX, YYWUTHIBATH €Tr0 TMPU OCYIICCTBICHUH OOIICHHUS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

e COIMAJbHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTh  BBICTpaWBaTh
OTHOIICHHUS C JAPYTHMMH JIIOABMH, 3a00THUTHCS, MPOSBISATH HHTEPEC U
paspeiarb KOH(IUKTHI.

I[TPEMETHBIE PE3VIIBTATBI

K xoH1y o0yuenus B 10 knacce npegMeTHbBIE pe3ysIbTaThl HA YIIIYOJIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y O0yHAIOUIUXCS YMEHUM:



MMOHUMATh POJb (U3UKK B  OKOHOMHYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM W JTHUECKOM cdepax AesiTeIbHOCTH
4eJI0BEKa, pOJib U MECTO (DU3UKHU B COBPEMEHHOW HAy4YHOW KapTHHE MUpAa,
3HAYECHHE OIHUCATEeNbHOM, CHUCTEeMAaTU3UPYIOLIEH, OOBSCHUTENBHON U
MPOTHOCTUYECKON  (PyHKIMHA  (U3MYECKOM TEOpUM —  MEXAHUKH,
MOJICKYJIIPHON (DU3UKUA U TEPMOJUHAMUKH, POJIb (PU3UYECKON TEOpUHU B
dbopMHUpOBaHUY TIPE/ICTABIICHUN O PU3NYECKON KapTUHE MUPA;

pa3nuyarhb yCI0BUS IPUMEHUMOCTHU MOziesiel PU3NYECKUX Tell U MPOIIECCOB
(sBNIEHUI): MHEpUHUANIbHAs CUCTEMa OTCuéra, aOCOJIIOTHO TBEPIOE TEIO,
MaTepualibHas TOYKa, PAaBHOYCKOPEHHOE JBM)XCHHE, CBOOOIHOE TaJCHHE,
aOCoMOTHO yripyras jaedopmalus, aOCONIOTHO ymnpyroe U abCOIOTHO
HEYIIPYro€ CTOJKHOBEHUWS, MOAENH Ta3a, KUIKOCTU U TBEPAOIO
(KpUCTANTMYECKOT0) TeNa, UACATbHBIM ra3, TOUYSUHbIN 3apsiji, OJHOPOAHOE
AIIEKTPUYECKOE TTOJIE;

paznuyarh YCIOBHUS (TpaHUIlbl, O0JIACTH) MPUMEHUMOCTH (U3HUECKUX
3aKOHOB, TMOHHUMATh BCEOOIIMU XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3AKOHOB;

aHAJM3UPOBATh U OOBSCHATH MEXAaHUYECKUE TMPOLECChl U  SBJICHUS,
UCIIOJIb3YSl OCHOBHBIE TIOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTEIBHOCTD
MEXaHHYECKOTO JABUKECHHS, (POPMYJbl KHHEMATHKH PABHOYCKOPEHHOTO
IBUKEHUS, TpeoOpasoBaHus [amwiess I CKOPOCTH U TEPEMEIICHHUS,
3aKOHbl HBIOTOHA, MNPUHIMUII OTHOCUTEIBHOCTHM [lanunes, 3aKkoH
BCEMHUPHOTO TATOTEHHS, 3aKOHBI COXPAHEHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPTUHU, CBsI3b PabOTHI CHUJIBI C WM3MEHEHHEM MEXaHHYECKOW SHEprud,
YCIOBUSI paBHOBECHS TBEPAOTO Tena), MpPU ITOM HCIOJIb30BaATh
MaTeMaTUYECKOE BhIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTHU
bu3NUecKux 3aKOHOB: MpeoOpazoBaHuii ['amuies, BTOPOro u TPETHETO
3aKOHOB HBIOTOHA, 3aKOHOB COXpAHEHUS HMITYJIbCA W MEXaHUYECKOU
SHEPIrUH, 3aKOHA BCEMUPHOTO TATOTCHUS,

aHAM3UPOBATh U OOBSICHATH TEIJIOBBIEC MPOIECCHI U SBJICHUS, UCIIONb3YS
ocHoBHble ToNiokeHUsT MKT wu 3akoHBl MoOJekylnspHOW (U3UKU U
TEpPMOIUHAMUKHN (CBSI3b JIABJIGHHWSI HJACAJIBHOTO Ta3a CO CpeaHei
KUHETHYECKOM DJHEPrUEd TEIIOBOTO JBWKEHUS W KOHILICHTpALHWEH €ro
MOJIEKYJ, CBSI3b TEMIIEPATYpbl BEIIECTBA CO CPEIHENM KHHETUYECKON
SHEPIruel TEIJIOBOTO ABUYKEHHUS €r0 YacTHll, CBS3b JIaBJIICHHS UIEAIbHOIO
razda C KOHUEHTpalME MOJEKYJ M €ro TEeMIEPATypoi, YypaBHEHUE
MeunneneeBa—Knaneiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH
COXpaHEHHUsI PHEPTHM B TEIUIOBBIX MPOLIECCaxX), MPU TOM HCIOJIb30BATh



MaTeMaTHYECKOE BBIPAKEHUE 3aKOHOB, YKa3bIBaTh YCIOBUS IPUMEHUMOCTH
ypaBHeHus: MenneneeBa—Knaneiipona;

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKHE SBJICHUS, HCIONIb3Ys
OCHOBHBIE TMOJOXEHUS M 3aKOHBI 3JIEKTPOJMHAMHUKHU (3aKOH COXpaHEHUs
AIIEKTPUYECKOTO 3apsna, 3aKOH Kyrona, MOTEHIMAIBHOCTb
AIIEKTPOCTATUYECKOrO TIOJIsI, IMPUHLHUII CYNEPHO3ULIHH BIEKTPUUECKUX
MOJIEHM, TIPU 3TOM YKa3blBas yCJIOBHUS NPUMEHUMOCTH 3akoHa Kynona, a
TaK>Ke MPAaKTHYECKU BaKHBIE COOTHOIICHHMS: 3aKOHbI OMa 7S ydacTKa [enu
U JUIA 3aMKHYTOW JJIEKTPUYECKOM Lienu, 3akoH J[oynsa—JIleHna, mpasuiia
Kupxroda, 3akonsr apajes s AJISKTPOIH3a);

ONMUCHIBATh (DU3UUECKUE TMPOILECChl W SBJICHUS, HUCIOJb3YS BEIUYHHBIL:
MepEMEILICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIbC TEJIAa U CUCTEMBI TEIl, CHIIA,
MOMEHT CHUJIbI, JaBJI€HUE, NOTCHIIUAJIbHAS SHEPTUsl, KWHETHYECKasi SHEPTUsl,
MEXaHMYECKasi SHEeprus, padoTa CUIIbI, LEHTPOCTPEMUTEIBHOE YCKOPEHUE,
CWJIa TSKECTH, CHJIa YNPYTOCTH, CWJIa TPEHHs, MOIIHOCTb, 3HEPrus
B3aUMOJICHCTBUS Tena ¢ 3eMIIEN BOIU3U €€ MOBEPXHOCTH, YHEPTHUS YIIPYTOi
nedopMaluu IpyKUHbI, KOJIMYECTBO TEIJIOTHI, a0COIOTHAs TeMmIlepaTrypa
Tena, pabora B TEPMOAMHAMUKE, BHYTPEHHSAS DJHEPrusi HJIEaJIbHOIO
OJTHOATOMHOTIO Ta3a, padoTa UAealbHOro ra3a, OTHOCUTENbHAS BIAKHOCTh
Bo3ayxa, KIIJI maeanbHOro TEmIOBOrO ABUTATENS; AJIEKTPUUYECKOE MOJIE,
HaIPsHKEHHOCTh SJIEKTPUYECKOrO MO, HANPSHKEHHOCTD MMOJISI TOYEUHOIO
3apsfa WM 3apsOKEHHOTO 1Iapa B BaKyyMe€ U B JAMDJIEKTPUKE, MOTEHIMAI
ANIEKTPOCTATUYECKOr0 MOJIsSI, PA3HOCTh MOTEHLMAJIOB, 3JIEKTPOJIBHKYIIAS
CWJIa, CWJIa TOKA, HANPSKEHUE, MOIUTHOCTh TOKA, AJIEKTpUUYECKass EMKOCTb
IUIOCKOTO  KOHJIEHCaTopa,  CONPOTHMBIEHHME  y4yacTKa  LEenu  C
MIOCJIEIOBATENIBHBIM U MTapaJuIEIbHBIM COSUHEHUEM PE3UCTOPOB, SHEPTHS
AIIEKTPUYECKOTO MOJIsl KOHJIEHCATOPA;

OOBSICHATH  OCOOCHHOCTH  MPOTEKaHUs  (PUIMYECKUX  SBJICHHIA:
MEXaHMYECKOE JBWKEHHE, TEIJIOBOE JIBHJKEHHWE YacTHI] BEILECTBa,
TEIJIOBOE PaBHOBECHE, OPOYHOBCKOE nBIKeHHE, nuddysus, ucrnapeHue,
KHUIIEHHE W KOHJICHCAIIMs, TUIABJIICHUE W KPUCTAUIU3AIUsl, HAlIPaBICHHOCTh
TEIIONEepeaayu, dIEKTPU3alns Tel, SIKBUNOTEHIUAIBHOCTh MOBEPXHOCTH
3apsKEHHOTO MPOBOJIHUKA,

MPOBOJIUTH UCCIIEOBAHUE 3aBUCUMOCTH OHOM (hU3MUECKOM BETMYUHBI OT
IPYTroi ¢ UCIIOJIb30BAHUEM MPAMBIX U3BMEPEHUH, IPU ’TOM KOHCTPYHPOBATH
YCTAaHOBKY, (DUKCHpPOBaTh  pE3yJAbTarbl  IOJXYYEHHOM  3aBUCUMOCTH
(Gu3MYECKUX BEJIWYMH B BHJE TIpaduUKOB C YYETOM aOCOIIOTHBIX
NOTPEIIHOCTE  M3MEpPEHWH, JenaTb  BBIBOABI MO  pe3yabTaram
UCCIIEI0BAHUS;



IPOBOJIUTh KOCBEHHbIE H3MEPEHHs] (U3NYECKUX BEIMYUH, IPU STOM
BbIOMpaTh ONTUMAJIbHBIA METOJA H3MEpPEHMs, OLIEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIAHUPOBATh
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE pE3yJIbTaThl M JEJaTh BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIIOTE3bI;

coOroaTh IpaBuiia 0€30MaCHOrO TPy/la MPU MPOBEICHUHN UCCIIEI0BAaHUMN B
pamMKax  y4yeOHOro  SKCIIEpUMEHTa,  IpakTUKymMa W y4eOHO-
UCCJIEIOBAaTEIbCKOM M TMPOEKTHOM JEATENBHOCTH C HCIOJb30BAHUEM
U3MEPUTEIIbHBIX YCTPOUCTB U JIaDOPAaTOPHOTO 000PYIOBaHMUS;

pematb pacu€THble 3aJayd C SBHO 3aJlaHHOM W HESIBHO 3aJaHHOU
(bu3nuecKkol MOJENbIO: HA OCHOBAaHMM aHalM3a YCJIOBHS OOOCHOBBIBATH
BbIOOp (U3MYECKOM MOJENM, OTBedaronied TpeOOBaHUSIM 3ajayu,
IPUMEHATH (OPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH U TOCTYJaThl (PU3HMUECKUX
TEOpUN NPU HCIIOJIb30BAHUM MATEMaTHYECKUX METOJOB pPELICHUs 3ajad,
MPOBOAUTH PACUEThl HA OCHOBAHWU MMEIOIIMXCS JAHHBIX, aHAJIU3UPOBATh
pe3yabpTaTbl U KOPPEKTUPOBATh METOJbl PEIICHUS ¢ YYETOM MOTYYEHHBIX
pE3yIBTaTOB;

pelars KayeCTBEHHbIE 3a/aud, TpeOyrollne IPUMEHEHHsS 3HAHUU U3
pa3HBIX pa3JesioB Kypca (PU3UKH, a TAK)KE MHTErpaluy 3HAaHUM U3 APYTUX
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAWBAaTh JIOTMYECKYIO
LEMOYKY PacCCyXIEHUMN ¢ OOPON HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUe SIBIICHUS;

UCIOJb30BaTh TEOPETHUUECKUE 3HAHMS JUIsl OOBSCHEHUS OCHOBHBIX
IPUHILIUIIOB paObOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJOTUYECKHUX MPOLIECCOB;

MPUBOJIUTH NPUMEPHI BKJIa1a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTU;

aHAJIM3UPOBATh M OLEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JESTENbHOCTH 4YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NpoLEeccamH, C
MO3ULIUNA 3KOJIOTMYECKOM 0€30MacCHOCTH, MPEACTABICHUI O pallMOHATILHOM
PUPOAOIIOJIB30BAHUM, @ TAKKE PasyMHOM HCIIOJIb30BAaHUU JOCTHKECHUIM
HAayKM M TEXHOJOIMH JUIsl JAJBHEWIIEro pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3IMYHble COCOOBl paboThl ¢ MHPOpManuend (PpU3NYEecKoro
COIAEP)KaHMUS C MCIOJB30BAHHEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM HCIHOJIb30BaTb COBPEMEHHbBIE HH(OpPMAIIMOHHBIE



TEXHOJIOTUM JJIsi TOUCKa, IMepepadOTKH W TNpeAbsBICHUS Y4eOHOU u
HAy4HO-TIONYJISIPHON MHpOpMaLMK, CTPYKTYpUPOBAaHUS U UHTEPIPETALUU
uHbOpMAIMK, TOMYYEHHOW U3 PAa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  MOJy4aeMyl0  HMH(pOpManuMi0O W OLEHHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCA 3HAHWI, TaK U Ha OCHOBE
aHaJln3a UCTOYHHKA UHPOPMALIHH;

HPOSIBIISATD OpraHU3allMOHHbIE u [03HaBaTeJIbHbIE YMEHUS
CaMOCTOSITETLHOTO TPUOOPETEHNUS HOBBIX 3HAHUH B TIPOIECCE BBHITOTHEHUS
MIPOEKTHBIX U Y4EeOHO-UCCIIEI0BATENBCKUX pA0OT;

paboTarh B TpyIIE C HCIOJHEHHEM pA3IUYHBIX COLMAIBHBIX POJeH,
IUTAHUPOBATH PabOTY IPYIIIBL, PAMOHAIBHO PACIIPENEIATH AESTEIbHOCTD B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBAaTHO OIICHMBATh BKJAJ KaXKJIOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE paCCMaTpUBAEMO MTPOOIIEMB;

NPOSABIIATh MOTUBALMIO K Oyaynieil npohecCHOHAIbHON NEATEIbHOCTU 1O
CHENHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQHIIS.

K xonIty o6yuenust B 11 knacce npeqMeTHbIE pe3yJabTaThl Ha YIITyOIEHHOM YPOBHE
JOJIKHBI OTPaXKaTh CHOPMHUPOBAHHOCTD y O0yHAIOUTUXCS YMEHUM:

MOHUMATh POJIb PUBUKU B IKOHOMHUECKON, TEXHOJIOTUYECKOH, COLTMATIbHOM
U ATUYECKOW cepax AesATENbHOCTH YEJOBEKa, POJIb U MECTO (PU3HKHU B
COBPEMEHHOW HAyYHOUW KapTHUHE MUPA, POJb ACTPOHOMHUHU B ITPAKTUYECKOU
NESATEIbHOCTH YEJIOBEKA M JAIbHEHIIEM HAyYHO-TEXHUYECKOM Pa3BUTHUH,
3HAaYEHUE OIUCATEIBHOM, CHUCTEMaTU3UPYIOIeH, OOBICHUTENHLHON W
MPOTHOCTUYECKOW (YHKUUNA (U3HUECKOW TEOPUU — DIIEKTPOJUHAMUKH,
CHEeUalbHOM TEOPUU OTHOCHUTEIBHOCTH, KBAHTOBOM (PU3UKH, pOJIb
busndeckord Teopur B (HOPMHUPOBAHUU TPEIACTABICHUN O (HHU3UUECKOU
KapTUHE MHpaA, MECTO (PU3NYECKONM KapTUHBI MHpa B OOIIEM psIy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEACTABIECHUN O IPUPOJE;
pa3nuyarhb yCI0BUS IPUMEHUMOCTH MOJieIel PU3NYECKUX TEJl U MPOIIECCOB
(s1BIEHMIT): OJHOPOAHOE BJEKTPUUYECKOE U OAHOPOJHOE MAarHUTHOE MOJIA,
rapMOHUYECKHE KOJICOaHUsI, MAaTeMaTUYeCKUd MASTHUK, WJCaTbHBIN
MPYKUHHBIN MasTHUK, TADMOHUYECKHUE BOJIHBI, MICATTbHBIN KOJIeOaTeIbHbIHI
KOHTYp, TOHKas JIMH3a, MOJEJIEd aToMa, aTOMHOIO sJpa M KBaHTOBOW
MOJIEJIA CBETA;

paznuyarh YCIOBHUS (TpPaHUIlBI, OO0JIACTH) MPUMEHUMOCTH (U3HUECCKUX
3aKOHOB, TMOHHMMATh BCEOOIIMU XapakTep (PyHIaMEHTaJbHBIX 3aKOHOB H
OTPaHUYEHHOCTh UCIOJIb30BAHUS YaCTHBIX 3aAKOHOB;

aHAIM3UPOBATh U OOBICHATH AJIEKTPOMArHUTHBIE MPOLIECCHl U SBIICHUS,
WCIIONBb3ysl OCHOBHBIE TIOJIOKEHHMSI M 3aKOHBI DIIEKTPOAMHAMHUKHA U
CHEUaIbHOM  TEOpPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHEHUs



AIIEKTPUYECKOTO  3apsana, cuna Awmmepa, cuia JlopeHma, 3akoH
AIIEKTPOMArHUTHON MHAYKLNY, TpaBuiio JIenua, cBsa3b J/1C camonHayKkuuu
B DJIEMEHTE AEKTPUUECKOM IIEMU CO CKOPOCTHIO M3MEHEHUsl CHIIbl TOKa,
MOCTYJIAThI CHELUAIBHONW TEOPUH OTHOCUTEIIBHOCTA DUHINTEWHA);
aHAIM3UPOBATh U OOBACHATH KBAHTOBBIE MPOLECCHI U SIBJICHUS, UCIIONIb3YS
MOJIOKEHUS ~ KBAaHTOBOM  Qu3uku  (ypaBHeHHE  DUWHINTEHHA IS
¢dorodrddexra, nepBelil U BTOPOI nocTynarel bopa, NprHIUI COOTHOIIEHUS
HeonpenenéHHocte [eiizenOepra, 3akOHBI COXPAHEHHS 3apsI0BOTO U
MacCOBOI'0 YHCEI U SHEPTUU B SIIEPHBIX PEAKIMIX, 3aKOH PaAHUOAKTUBHOIO
pacmnaja);

ONHUCHIBaTh (PU3MUYECKHE IPOLECChl U SBICHUS, HCIOJb3Ysl BEJIUYMHBI:
HaNpsHKEHHOCTD 3JIEKTPUUECKOrO MOJsl, MOTEHIMA IEKTPOCTAaTUYECKOTO
NOJIs, PAa3HOCTh NOTEHLMAJIOB, JNEKTPOABMKYILAS CHJIA, WHIYKIHS
MarHMTHOTO TOJISl, MAarHUTHBIA TOTOK, cuja AMIepa, UHAYKTUBHOCTD,
ANIEKTPOABMKYINAS CWJIAa CAMOMHIYKLHMH, HSHEPrUs MAarHUTHOTO IOJS
IIPOBOJIHUKA C TOKOM, PEISTUBUCTCKUN UMITYJIbC, [TOJIHASI SHEPTUsl, SHEPTUs
MOKOsI CBOOO/IHOM YaCTHIIbl, SHEPTUS U UMIYJIbC (DOTOHA, MACCOBOE YUCIIO
U 3aps] siApa, SHEPTUsA CBSI3U Apa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3MYECKUX  SBIICHHM:
AIIEKTPOMArHUTHAs UHIYKIUS, CAMOUHIYKIIHS, pE30HAHC, MHTeppEpEeHLIUs
BOJIH, Ju(pakuus, JIUCHEpcUs, TOJIHOE BHYTPEHHEE OTpaxKeHHE,
doroanexkrpuueckuit 3pdekt (pororddekr), anbda- u 6era-pacnasl Aaep,
ramma-u3JiaydeHue saep, pu3ndeckre NpUHIUIbI CIEKTPaIbHOrO aHAIN3a U
paboTHI 1a3zepa;

ONPEAEIIATh HAIlpaBICHUE WHIYKIWA MAarHUTHOTO IO MPOBOJHHKA C
TOKOM, CWJIbI AMIiepa u cuiibl JIopeHna;

CTPOUThH U300paKeHUE, CO3IaBAEMOE IIIOCKUM 3€pKalioM, TOHKOW JIMH301,
U PACCUUTHIBATh €TO XapaKTEPUCTUKHU;

INPUMEHATH OCHOBOIOJATAIOIINE ACTPOHOMHYECKUE IOHATUSA, TEOPHH U
3aKOHBl JUISI aHaau3a W OOBSICHEHUS (PU3MYECKHX  IPOIECCOB,
MPOUCXOASIINX B 3BE3/1aX, B 3BE3HBIX CHCTEMAaX, B MEXKraJaKTUYECKOU
cpele; NBUKEHUST HEOECHBIX TeJ, IBOJIOIUY 3BE3 U BeeneHnoii;
MPOBOAUTH HCCJIENOBAHUE 3aBUCUMOCTEN (DU3MYECKHX BEJIMYUH C
UCIIOJIb30BAHUEM NPSIMBIX H3MEPEHHUH, MpPU STOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCUPOBaTb  pE3YJIbTaTbl IOJYYEHHOW  3aBUCHUMOCTHU
bu3NYecKuX BEJMYMH B BHJEe TIpadUKOB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEpEeHWil, JenaTb  BBIBOJBI IO  pe3yjbTaram
UCCJIEI0BAaHUS;



IPOBOJIUTh KOCBEHHbIE H3MEPEHHs] (U3NYECKUX BEIMYUH, IPU STOM
BbIOMpaTh ONTUMAJIbHBIA METOJA H3MEpPEHMs, OLIEHUBAaTh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOAUTH OMBITHI MO MPOBEPKE MPEIIOKEHHON TMIIOTE3bI: MIAHUPOBATh
AKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIBHYIO YCTaHOBKY, aHAJIU3UPOBATh
MOJIyYEHHBIE pE3yJIbTaThl M JEJaTh BBIBOJ O CTaTyce MPEIIOKEHHOU
TUIOTE3BI;

OMKCHIBATh METO/IbI MOIYYEHUSI HAYYHBIX aCTPOHOMHYECKUX 3HAHUN;
coOnroaTh npaBuiia 0€30MaCHOro TPy/la IPU MPOBEAECHUHN UCCIIEI0BAaHUI B
paMKax  y4yeOHOro  OSKCIIEpUMEHTa,  TpaKTUKymMa ©W  y4eOHO-
UCCIIEIOBAaTEIbCKOM W INPOEKTHOM JEATENBHOCTH C HMCIOJb30BAHHEM
U3MEPUTEIIbHBIX YCTPOUCTB U JIAOOPAaTOPHOTO 000PYIOBaHMS;

pelmarb pacuy€THBIE 3a4a4d C SBHO 3aJaHHOM U HESABHO 3aJaHHOU
(¢u3NYecKol MOJENbI0: HAa OCHOBAaHMM aHajdu3a YCJIOBHUS BbIOMpPATH
¢usznyeckue MoOJENH, OTBEYANIIHME TPeOOBaHMUAM 3a/laud, MNPUMEHSTh
(b opMyIbl, 3aKOHBI, 3aKOHOMEPHOCTH U MTOCTYJIAThl PU3NUECKUX TEOPU TpU
UCIIOJIb30BAHUM MaTeMaTMYe€CKUX METOJOB pElIeHUs 3aaad, MPOBOAUTH
pacu€Tbl HA OCHOBAHUM MMEIOIIMXCS TaHHBIX, aHAJTU3UPOBATh PE3YIbTAThI
U KOPPEKTUPOBATH METO/IbI PEUIEHUS C YUETOM MOIYYEHHBIX PE3Yy/IbTaTOB;
pelars KayeCTBEHHbIE 3a/aud, TpeOyrollne IPUMEHEHHsS 3HAHUU U3
pa3HBIX pa3JesioB Kypca (PU3UKH, a TAK)KE MHTErpaluy 3HAaHUM U3 APYTUX
MPEeIMETOB €CTECTBEHHO-HAYYHOTO IIMKJA: BBICTPAWBAaTh JIOTMYECKYIO
LEMOYKY PacCCyXIEHUMN ¢ OOPON HA U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U GU3UYECKUe SIBIICHUS;

UCIOJb30BaTh TEOPETHUUECKUE 3HAHMS JUIsl OOBSCHEHUS OCHOBHBIX
IPUHILIUIIOB paObOThl U3MEPUTEIBHBIX TPUOOPOB, TEXHUUECKUX YCTPONCTB U
TEXHOJOTUYECKHUX MPOLIECCOB;

MPUBOJIUTH NPUMEPHI BKJIa1a POCCUMCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HayKd, B OOBSICHEHHE MPOIIECCOB OKPYKAIOLIEro MHpa, B
pa3BUTHE TEXHUKH U TEXHOJIOTU;

aHAJIM3UPOBATh M OLEHUBATh MOCIEACTBUS OBITOBOM M MPOU3BOJICTBEHHON
JESTENbHOCTH 4YEJOBEKa, CBSI3aHHOM C (U3MYECKUMHU NpoLEeccamH, C
MO3ULIUNA 3KOJIOTMYECKOM 0€30MacCHOCTH, MPEACTABICHUI O pallMOHATILHOM
PUPOAOIIOJIB30BAHUM, @ TAKKE PasyMHOM HCIIOJIb30BAaHUU JOCTHKECHUIM
HAayKM M TEXHOJOIMH JUIsl JAJBHEWIIEro pa3BUTHS YEJIOBEYECKOTO
00IIIeCTBA;

NPUMEHSATh pa3IMYHble COCOOBl paboThl ¢ MHPOpManuend (PpU3NYEecKoro
COIAEP)KaHMUS C MCIOJB30BAHHEM COBPEMEHHBIX HMH(OPMALMOHHBIX
TEXHOJIOTUH, IPU 3TOM HCIHOJIb30BaTb COBPEMEHHbBIE HH(OpPMAIIMOHHBIE



TEXHOJIOTUM JJIsi TOUCKa, IMepepadOTKH W TNpeAbsBICHUS Y4eOHOU u
HAy4HO-TIONYJISIPHON MHpOpMaLMK, CTPYKTYpUPOBAaHUS U UHTEPIPETALUU
uHbOpMAIMK, TOMYYEHHOW U3 PAa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAIM3UPOBATh  MOJy4aeMyl0  HMH(pOpManuMi0O W OLEHHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOLIMXCA 3HAHWI, TaK U Ha OCHOBE
aHaJln3a UCTOYHHKA UHPOPMALIHH;

HPOSIBIISATD OpraHU3allMOHHbIE u [03HaBaTeJIbHbIE YMEHUS
CaMOCTOSITETLHOTO TPUOOPETEHNUS HOBBIX 3HAHUH B TIPOIECCE BBHITOTHEHUS
MIPOEKTHBIX U Y4EeOHO-UCCIIEI0BATENBCKUX pA0OT;

paboTarh B TpyIIE C HCIOJHEHHEM pA3IUYHBIX COLMAIBHBIX POJeH,
IUTAHUPOBATH PabOTY IPYIIIBL, PAMOHAIBHO PACIIPENEIATH AESTEIbHOCTD B
HECTaHJAPTHBIX CUTYyallUsAX, aJ€KBAaTHO OIICHMBATh BKJAJ KaXKJIOTO U3
YYaCTHUKOB TPYTIIBI B PEIICHUE paCCMaTpUBAEMO MTPOOIIEMB;

NPOSABIIATh MOTUBALMIO K Oyaynieil npohecCHOHAIbHON NEATEIbHOCTU 1O
CHENHUAIBHOCTAM (PU3UKO-TEXHUYECKOTO TIPOQHIIS.



TEMATHUYECKOE IIVTAHUPOBAHHUE
10 KITACC

Koan4yecTBo yacoB

Ne HaumeHnoBaHue pa3aesioB U TeM

n/n NpoOrpamMmbl Bcero

Pasnen 1. HAYUYHBI METO/I TIO3HAHMS ITIPUPO/IbI

1.1 HayuHbI1i1 MeTO IO3HAHUSA ITPUPOABI 6
Hroro no pazneny 6
Pasznen 2. MEXAHUKA

2.1 Kunemaruka 10

2.2 Jnaamuka 10

2.3 Craruka TBEpIOTO TeNa 5

2.4 3aKOHBI COXpPAaHEHHUS B MEXaHUKE 10
Hroro no pazneny 35

Pazgen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJANHAMUKA

3.1 OCHOBBI MOJIEKYISIPHOKUHETUYECKON TEOPUH 15

3.2 Tepmoauuamuka. TermoBble MallIuHbBI 20

KonTpouabHble
padoTsbI

IIpakTHyeckue
padoTsbI

DJICKTPOHHBIE
(undposbie)
oOpa3oBaTe/ibHbIE

pecypchl

bubmoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [IOK
https://m.edsoo.ru/f16b68d7

bubanoreka [IOK
https://m.edsoo.ru/f16b68d7

bubanoreka [IOK
https://m.edsoo.ru/f16b68d7

bubanoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmnoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [IOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

13 ArperaTHble COCTOSIHUS BelecTBa. Da3oBbie
' HePEXOIbI

Hroro no pasneny

Pa3gea 4. JJIEKTPOIUHAMMUKA

4.1 DIEKTPUYECKOE MO
4.2 ITocTOsTHHBIN 2IEKTPUIECKHUN TOK
4.3 Tokn B pa3M4HBIX cpenax

Hroro no pazaeny

Paznen 5. PU3HUYECKHAN MPAKTUKYM

5.1 Pu3nuecKuil IPaKTUKyM
Hroro no pazneny
PesepBHOE Bpems

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME

14

49

24

24

54

16

16

10

170

16

16

bubanoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [IOK
https://m.edsoo.ru/f16b68d7

bubnuoreka [IOK
https://m.edsoo.ru/f16b68d7

but6moreka [IOK
https://m.edsoo.ru/f16b68d7

bubmuoreka [IOK
https://m.edsoo.ru/f16b68d7



https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7
https://m.edsoo.ru/f16b68d7

11 KJIACC

HaunmenoBaHnue pa3aesioB U TeM
NPOrpamMMbl

Ne i/

Pazgea 1. JJIEKTPOAUHAMMUKA

1.1 MaruurtHoe nose

1.2 DNEeKTpOMAarHuTHASI HHIYKITHS
Hroro mo pazaeny
Pa3zgen 2. KOJIEBAHUS U BOJIHbI

2.1 Mexannyeckue KojieOaHus

2.2 DeKTpoMarHuTHbIE KoJeOaHus

23 MexaHnueckue 1 SJICKTPOMAriuTHBIC

BOJIHBI

2.4 Onruka

Hroro no pazneny

KoauuecTBO 4acoB

Bcero

14

13

27

10

15

10

25

60

KonTpouabHbie
padoThI

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJBHOCTH

3.1 Ocuoset CTO

Nroro no pazneny

5

1

IIpakTH4eckue
padoThI

DJIEeKTPOHHbBIE
(uudposbie)
oOpa3oBareJibHbIE

pecypchl

bubnuoreka [IOK
https://m.edsoo.ru/39859%f1

bubnuoreka [IOK
https://m.edsoo.ru/39859%f1

bubmoreka [IOK
https://m.eds00.ru/39859¢f1

bubmoreka [IOK
https://m.edsoo.ru/39859ef1

bubmoreka [IOK
https://m.eds00.ru/39859¢f1

bubanoreka [IOK
https://m.eds00.ru/39859¢f1

bubmnoreka [IOK
https://m.eds00.1ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1

Pa3gen 4. KBAHTOBASA ®U3UKA

4.1 KopnyckyiisipHO-BOJIHOBOM JTyainu3m 15

4.2 duzuka aroma 5

43 ®dusuka aTOMHOTO AApa 1 3JIEMCHTAaPHBIX

YaCTHII
Hroro no pazneny 25

Pazgen 5. JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3UKU

5.1 DJIeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 12

Hroro no pazneny 12

Paznen 6. PU3HUYECKHAN MPAKTUKYM

6.1 Du3nUeCKUl IPaKTUKYM 16 16

Hroro no pazneny 16

Pazgen 7. OBOBIIAIOIIEE IIOBTOPEHUE

Cucremarusanuusg 1 00001LIeHne
IPEAMETHOTO COIEP/KAHUS U OIbITa

7.1 . 15
NeSITeTTLHOCTH, TPUOOPETEHHOTO TIPH
u3ydeHnuu Kypca ¢usuku 10 — 11 xinaccon
Nroro no pazneny 15
PeszepBHOE Bpems 10

OBIIEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 170 4 16

bubmuoreka [IOK
https://m.edso00.ru/39859¢f1

bubmuoreka [IOK
https://m.edso00.ru/39859¢f1

bubmoreka [IOK
https://m.edso0.ru/39859¢f1

bubnuoreka [IOK
https://m.edsoo.ru/39859%f1

butbmoreka [IOK
https://m.eds00.ru/39859¢f1

bubanoreka [IOK
https://m.edso0.ru/39859¢f1

bubanoreka [IOK
https://m.eds00.ru/39859¢f1



https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1
https://m.edsoo.ru/39859ef1




IHOYPOYHOE IINTAHUPOBAHHUE
10 KITACC

Ne

wn Tema ypoka

®dusuka — pyHraMeHTaIbHas HayKa O
pUpoe

Hayunblii MeTOI TO3HAHUSA U METOJIbI
HCCae0BaHMs PU3HUCCKUX SBICHUIN

OKCIIEpUMEHT U TEOPHS B IPOLIECCE
3 no3HaHus npupoasl. Habmonenue u
HKCTIIEPUMEHT B (PU3HKE

Crnioco6b!I n3MepeHus (hU3NYECKUX
BEJINYNH

AOGCONIOTHAs M OTHOCHUTENbHAS
5 MIOTPEIHOCTH U3MEpPEHUN
(bu3nYeCcKNX BEITUYUH

MonenupoBanue B pusuke. Posb u
MecTo (GU3UKU B (POPMUPOBAHUH
COBPEMEHHOU HAyYHOU KapTUHBI
MUpa, B IPAKTHUECKOH 1eATETHbHOCTH
Iroaen

MexaHuKka 1 MaTeMaTH4eCKoe
MOJICTMPOBAHHE CIIEIIUATBHOCTHU B
Caml'V.

Koaun4decTBo 4acoB

Bcero

KonTpoubHbie
padoThbI

IIpakTHyeckue
padoThbI

Jlara
U3y4YeHHst

DJICKTPOHHBIE
undposbie
oOpa3oBaTe/ibHbIE

pecypchl

bubanoreka [IOK
https://m.edsoo.ru/lbeef346

bubnuoreka [IOK
https://m.edsoo.ru/3a7fde29

bubnuoreka [IOK
https://m.edsoo.ru/34¢49931

bubmuoreka [IOK
https://m.edsoo.ru/ca2def03

bubmuoreka [IOK
https://m.edsoo.ru/7f18fda3

bubmoreka [IOK
https://m.edsoo.ru/eabbded1



https://m.edsoo.ru/1beef346
https://m.edsoo.ru/3a7fde29
https://m.edsoo.ru/34c49931
https://m.edsoo.ru/ca2def03
https://m.edsoo.ru/7f18fda3
https://m.edsoo.ru/eabbded1

10

11

12

13

14

Mexanndeckoe aBrxenue. CucreMa
orcuera. OTHOCUTEIIFHOCTh
MEXaHU4eCKoro aBikeHus. [Ipsamas u
oOpaTHas 3a7auu MEXaHUKH

Panuyc-BekTop MaTepuanbHON TOUKH,
€ro NMPOEKIUHU Ha OCU KOOPAMHAT.
Tpaexropus. [lepemernienue.
CxopocTts. VX npoekuiny Ha ocH
KOOpJIUHAT

PaBHOMEpHOE IPSIMOJIMHEWHOE
nBukeHue. I'papuyeckoe onucanue
PABHOMEPHOTO NPSMOJIMHENHOTO
JBUKCHHUS

CrnoxeHue nepeMenieHu u
ckopocTel. Pemienne 3amaq

HepaBHomepHOE nBHKEHUE.
MrHaoBeHHas CKOPOCTb. YCKOpPEHUE.
[IpssMonuHetHOE TBHKEHHE C
[IOCTOSIHHBIM YCKOPEHHUEM

I'padrueckoe onucanue
MPSIMOJIMHEHHOTO JIBM)KECHUS C
IMOCTOAHHBIM YCKOPCHUCM

CBobozaHoe naseHne. YCKopeHue
CBOOOIHOTO MaIeHUs. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS OT
BPEMEHU U UX rpaduku

JIBrkeHue Tenna, OpOoIeHHOTO O/
yIJIOM K TOPU3OHTY

bubnuoreka [IOK
https://m.edsoo.ru/e9a52102

bubanoreka [IOK
https://m.edsoo.ru/30al08a5

bubanoreka [IOK
https://m.eds00.ru/89ba7190

bubmoreka [IOK
https://m.edsoo.ru/761d18aa

bubmuoreka [IOK
https://m.edsoo.ru/a99549a7

bubanoreka [IOK
https://m.edso00.ru/b7560bbf

bubanoreka [IOK
https://m.edsoo.ru/f738109¢

bubmuoreka [IOK
https://m.edsoo.ru/71cbb4fs



https://m.edsoo.ru/e9a52f02
https://m.edsoo.ru/30a108a5
https://m.edsoo.ru/89ba7190
https://m.edsoo.ru/761d18aa
https://m.edsoo.ru/a99549a7
https://m.edsoo.ru/b7560bbf
https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5

15

16

17

18

19

20

21

22

23

KpuBonunerinoe 1Br>xXeHUeE.
JIBr>KeHue 110 OKPYKHOCTH. YITIOBas U
JIMHEeHas ckopocTk. [lepuon u
yacTtora. LleHTpocTpemMuTenbHoe U
IIOJIHOE YCKOPEHUE

KontponwsHas pabora o teme
"Kunemaruka"

[TepBriif 3akoH HproToHA.
NHepuuanpHble CUCTEMBI OTCUETA.
[Tpunumn otHocuTenbHOCTH anuies.
HeunepuuanpHbie cuctemMbl oTcUETa

Cuina. PaBHOZEHCTBYIOIIAS CHTIA.
Bropoii 3axon Herorona. Macca

BzaumoneiictBue tein. TpeTuil 3aK0H
HeroTtoHa

[TpuHIMI CynIepHO3UITIH CHUJT.
Pewenue 3amay Ha mpuMeHeHUe
3akoHOB HbroTOHA

3aKOH BCEMUPHOTO TATOTEHUS.
DKBHUBAJIEHTHOCTh I'PABUTALIMOHHON 1
MHEPTHOU MaCChI

Cuna TSKecTu U yCKOPEHHE
CBOOOZHOTO MaICHUS

JIBm>keHre HEOECHBIX Te U UX
HNCKYCCTBCHHBIX CITYTHUKOB. HepBaﬂ
KOCMHUYECKasi CKOPOCTh. 3aKOHBI
Kemepa

bubanoreka [IOK
https://m.edsoo.ru/33196fbe

bubmuoreka [IOK
https://m.edsoo.ru/1242132¢

bubnuoreka [IOK
https://m.edsoo.ru/5a9¢4a64

bubanoreka [IOK
https://m.edsoo.ru/141d3837

bubnuoreka [IOK
https://m.edsoo.ru/57dba505

bubmuoreka [IOK
https://m.edsoo.ru/bdf997fb

bubnuoreka [IOK
https://m.edsoo.ru/9aba2b0a

Bbubmuoreka [IOK
https://m.edsoo.ru/22757126

bubanoreka [IOK
https://m.edsoo.ru/11abfa0a



https://m.edsoo.ru/33196fbe
https://m.edsoo.ru/1242f32e
https://m.edsoo.ru/5a9e4a64
https://m.edsoo.ru/141d3837
https://m.edsoo.ru/57dba505
https://m.edsoo.ru/bdf997fb
https://m.edsoo.ru/9aba2b0a
https://m.edsoo.ru/22757f26
https://m.edsoo.ru/11abfa0a

24

25

26

27

28

29

30

31

32

33

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u Buas! cun
TpeHus. [IBUKEHUE B KUIAKOCTH U rase
C YY4ETOM CHJIbI COITPOTHUBIICHHUSI CPE/IbI

Hasnenue. ['uapocrarnyeckoe
nasienue. Cuna Apxumena

AOCOIIOTHO TBEPAOE TEIIO.
[ToctymarensHO€ U BpanaTeibHOS
JIBMDKEHHE TBEPOro Tea

MoOMEHT CUJIBI OTHOCUTEHLHO OCHU
BpateHus. [1nedo cuibl

CrnoxeHnue cui, MPUIOKEHHBIX K
TBepaomy Teiny. LlenTp Tsxectu Tena.
VYcnoBus paBHOBeCHs TBEPJIOTO Tea.
Bunet paBHoBecus

Pemenue 3agau

KontponpsHas pabora o teme
"Ilnnamuka. CtaTtruka TBepAOro tema"

Nmnynbc MaTepuaibHON TOYKH,
CUCTEMBI MaT€pHAJIbHBIX TOYEK.
IleHTp Macc cUCTeMbI MaTepPHATbHBIX
Touek. Teopema 0 IBMKEHUM LIEHTPA
Macc

VMIynbC cuitbl 1 UBMEHEHUE

UMITyJIbca Teja. 3aKOH COXpaHEHUs
uMIynbca. PeaktuBHoe ABUKEHUE

bubanoreka [IOK
https://m.edsoo.ru/0ae2cd84

bubmuoreka [IOK
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2¢b29676

bubanoreka [IOK
https://m.edsoo.ru/a28aa7ad

bubnuoreka [IOK
bubmoreka [IOK
https://m.edsoo.ru/2b95d57¢

bubnuoreka [IOK
https://m.edso00.ru/653d3459

bubanoreka [IOK
https://m.edsoo.ru/9aa79a7d

bubmuoreka [IOK
https://m.edsoo.ru/dc1caacQ

bubmoreka [IOK
https://m.edsoo.ru/9f5a574c¢

bubmuoreka [IOK
https://m.eds00.ru/4bb8294b

bubmuoreka [IOK
https://m.edsoo.ru/13f0a221



https://m.edsoo.ru/0ae2cd84
https://m.edsoo.ru/1fa86499
https://m.edsoo.ru/2cb29676
https://m.edsoo.ru/a28aa7ad
https://m.edsoo.ru/2b95d57e
https://m.edsoo.ru/653d3459
https://m.edsoo.ru/9aa79a7d
https://m.edsoo.ru/dc1caac0
https://m.edsoo.ru/9f5a574c
https://m.edsoo.ru/4bb8294b
https://m.edsoo.ru/13f0a221

34

35

36

37

38

39

40

41

42

MoMeHT uMnysbca MaTepUaIbHON
touku. [IpencraBnenue o coxpaHeHUH
MOMEHTA UMITYJIbCa B LIEHTPAIbHBIX
I10JIAX

Pemenune 3agau

Pabota cwiibl Ha ManoM U Ha
KOHEYHOM TIepEMEIICHHH.
I'padmueckoe npenacrapieHne padbOTHI
CUJIbl. MOIIHOCTH CUJIBI

Kunernyeckas sHeprus. Teopema 06
M3MEHEHUN KHHETUYECKOH SHEpTHH
MaTepUaIbHOW TOUKH

HOTGHHI/IaJ'H)HI)Ie 1 HCIIOTCHIMAJIbHBIC
CHIJIBI. HOTGHIII/IaJIBHaSI OHEPTIU.
BTOpaH KOCMHYCCKasA CKOPOCTb

TpeTss kocMuyeckas ckopocTb. CBs3b
paboThl HEMOTEHIUAIBHBIX CUIT C
U3MEHEHUEM MEXaHUYECKOU YHEPTUHU
CUCTEMBI TeJl. 3AKOH COXPaHEHUS
MEXaHUYECKOW SHEPTUH

VYipyrue u Heynpyrue CTOJIKHOBEHMS.
VYpaBHeHue bepHyIu i1 naeanbHOn
KHUIKOCTH

KontponsHas pabora o teme
"3aKOHBI COXpaHEHHs B MEXaHUKE"
PazBuTue npencrasiienuit o npupoae
TeI10Thl. OCHOBHBIE MOJI0XKECHHUS

bubnuoreka [IOK
https://m.edso0.ru/d6532eb9

bubmoreka [IOK
https://m.edso0.ru/f7706d63

bubnuoreka [IOK
https://m.eds00.ru/913974c¢7

bubmoreka [IOK
https://m.edsoo.ru/9as5e2¢e74

bubmuoreka [IOK
https://m.edsoo.ru/554bafcc

butbmoreka [IOK
https://m.edsoo.ru/f57b4e01

bubanoreka [IOK
https://m.edsoo.ru/f30f43b6

bubanoreka [IOK
https://m.edsoo.ru/474e7cda

bubmnoreka [IOK
https://m.edsoo.ru/b0ad4445f



https://m.edsoo.ru/d6532eb9
https://m.edsoo.ru/f7706d63
https://m.edsoo.ru/913974c7
https://m.edsoo.ru/9a5e2e74
https://m.edsoo.ru/554bafcc
https://m.edsoo.ru/f57b4e01
https://m.edsoo.ru/f30f43b6
https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f

43

44

45

46

47

48

49

50

51

52

53

MKT. Huddyszus. bpoynoBckoe
JIBIDKCHIEC

CrpoeHue ra3000pa3HbIX, KUIKUX U
TBEPABIX TeN. XapaKkTep ABIKEHUS U
B3aMMOJICHCTBHS YaCTHII BEIIECTBA
Macca u pa3Mepbl MOJIEKYJ (aTOMOB).
KonuuectBo BemiecTBa. [locTosHHas
ABorajzipo

Temneparypa. TennoBoe paBHOBECHE.
Ikama Henpcus

Penrenue 3amau

Nneanbubii ra3. 'a30Bble 3aKOHBI

VYpaBHenne Menaeneesa-Knaneitpona.

Pemenune 3agau

AOcomtoTHas Temreparypa. 3akoH
Janerona

I/ISOHpOHGCCH B UACAJIBbHOM Ia3c€ C
IIOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA

I'padmueckoe mpencrapieHne
M30TIPOLIECCOB: U30TEPMa, H30X0pa,
n3obapa

OcHoBHoe ypaBHeHue MKT

Permenue 3agau

bubanoreka [IOK
https://m.edsoo.ru/c44d02e2

bubmoreka [IOK
https://m.edsoo.ru/c5b72ab7

bubmoreka [IOK
https://m.edsoo0.ru/0070d493
bubanoreka [IOK
https://m.edsoo.ru/1531aba5s
bubmoreka [IOK
https://m.edsoo.ru/1deb2367
bubanoreka [IOK
https://m.edsoo0.ru/8d12c¢328
bubmuoreka [IOK
https://m.edsoo.ru/14e02d1f

butbmoreka [IOK
https://m.edsoo.ru/68878d51

bubanoreka [IOK
https://m.edsoo.ru/1344327b

bubmoreka [IOK
https://m.edsoo.ru/c8094721

bubmoreka [IOK
https://m.edsoo.ru/10265a05



https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f
https://m.edsoo.ru/68878d51
https://m.edsoo.ru/1344327b
https://m.edsoo.ru/c8094721
https://m.edsoo.ru/10265a05
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60

61

CBs13b a0CONIFOTHON TEMITEPaTyPhI
TEPMOJIMHAMUYECKONU CUCTEMBI CO
CpeaHel KUHETUYECKON SHEPTrUeit
MOCTYNATEIbHOTO TEIIOBOTO
JBUKCHUS € 4acTHIl

O0001IeHYE ¥ CUCTEMATU3ALINA
3gagui mo treMe "OcuoBsl MKT"

KonTponpHas pabora 1o teme
"OcuHoBer MKT"

TepMonrHaMu4ecKas CUCTEMA.
3aganue BHEIIHUX yciaoBuil ais T/
CUCTEMBbI. BHenHue u BHyTpeHHUE
napametpsl. [lapamerpsl T/ cucteMsl
KaK CpeJIHAE 3HaYCHHs BEJIUYHH,
OIUCHIBAIOIINX €€ Ha
MHUKPOCKOIIMYECKOM YPOBHE

HyneBoe Hauano TepMOIMHAMUKHY.
Camonpoun3BonbHas penakcanus T]]
CUCTEMBI K TEIJIOBOMY PaBHOBECHIO

Mogens nacalbHOTO ra3a B
TEpMOJMHAMUKE. YCIOBHS
IIPUMEHUMOCTH ITOU MOJIEIIN
VYpaBHenue MenneneeBa-Kianeiipona
Y BBIPAKEHUE ISl BHYTPEHHEHN
SHEPTHUH

Bripaxkenue aJisi BHyTpEHHEW SHEPTrUn
OJTHOATOMHOTO UJI€aIbHOTO rasa.

https://m.edsoo.ru/c38af875

bubmuoreka [IOK
https://m.edsoo.ru/09d12fd8

bubmoreka [IOK
https://m.edsoo.ru/13adad59

bubmoreka [IOK
https://m.edsoo.ru/5f8d38a3

bubmuoreka [IOK
https://m.edsoo.ru/8ec51210

bubanoreka [IOK
https://m.eds00.ru/29355001

bubmoreka [IOK
https://m.edsoo.ru/bal178d0

bubanoreka [IOK
https://m.edsoo.ru/ac5cacl5



https://m.edsoo.ru/c38af875
https://m.edsoo.ru/09d12fd8
https://m.edsoo.ru/13adad59
https://m.edsoo.ru/5f8d38a3
https://m.edsoo.ru/8ec512f0
https://m.edsoo.ru/29355001
https://m.edsoo.ru/ba1178d0
https://m.edsoo.ru/ac5cac15
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63

64

65

66

67

68

69

KBasucrarnueckue u HeCTaTHUECKUE
IPOLIECCHI

OnemeHTapHas pabora B
TepMoaMHaMuKke. Berancienue
paboTs! 1o rpaduky mpouecca Ha pV-
auarpamMMe

Teruonepenaua kak crocod
W3MEHEHUS BHYTpeHHeH sHepruu T/]
CHCTEMBI 0e3 COBEepIICHUS pabOTHI

KonBekuus, TemonpoBoAHOCTb,
U3JIly4YeHHUE

KommuecTBo Temnorsl. TemioéMKoCTh
Tena. YaenbHas U MOJIsIpHast
TEIIOEMKOCTH BEIIEeCTBA. YAeIbHas
TEIUIOTa CTOpaHUs TOTIIMBA

PacuéT xonnuecTBa TEIUIOTHI pu
TCIIonepeaayuc

[TonsiTre 06 agquadbaTHOM TIpoIECcCe.
[IepBrli1 3aKOH TEPMOAMHAMUKH
TeopeTndeckne OCHOBBI
TEIJIOTEXHUKH U TUIPOMEXAHUKHU B
CamI'TY

KonuuecTBo TemnoTs! 1 paboTa Kak
Mepbl U3MEHEHUSI BHYTPEHHEH
sHepruu T/l cuctempl

BTopoli 3ak0H TEPMOJAMHAMUKH JJISI
PaBHOBECHBIX U HEPABHOBECHBIX

bubmuoreka [IOK
https://m.edsoo.ru/741d5738

bubanoreka [IOK
https://m.edsoo.ru/3d734561

bubnuoreka [IOK
https://m.edsoo.ru/157b54cd

bubanoreka [IOK
https://m.edsoo.ru/7ba67355

butbmoreka [IOK
https://m.edsoo.ru/1db5ad4e

bubnuoreka [IOK
https://m.edsoo.ru/d8098824

bubanoreka [IOK
https://m.edsoo.ru/b047alcd

bubmnoreka [IOK
https://m.edsoo.ru/c6f4f464



https://m.edsoo.ru/741d5738
https://m.edsoo.ru/3d734561
https://m.edsoo.ru/157b54cd
https://m.edsoo.ru/7ba67355
https://m.edsoo.ru/1db5ad4e
https://m.edsoo.ru/d8098824
https://m.edsoo.ru/b047a1cd
https://m.edsoo.ru/c6f4f464
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78

nporeccoB. HeoOparumocTh
MIPUPOAHBIX TPOLIECCOB
[TpuHIMITBI AEACTBUS TEIIIOBBIX
mamuH. KITJ]

MaxkcumanbpHoe 3Hadenne KIT/. Ik
Kapro

Pemenne 3agau

OKOJIOTUYECKHE aCIIEKThI
HCIIOJIB30BAaHUA TCIIJIOBBIX
nBurateniel. TemioBoe 3arpsi3HeHNnE
OKPY’KAIOLIEH CPEebl

Pemenune 3agau

O00011IeHNE U CUCTEMATH3AIIMS
3HaHu# 1o TeMe "TepMoauHaMUKa.
TennoBrie ManIuHE"

KoHnTposnbHas pabota 1o teme
"TepmoauHamuka. TemioBsle
MaluHb!"

[TapooOpazoBaHue 1 KOHACHCALUS.
Hcnapenue u kunenue. YaenbHas
TEIUIoTa NapooOpa3oBaHuUs

HaCBIH_leHHI:IC 1 HCHACBIIICHHBIC
napbl. KauecTBeHHas1 3aBUCUIMOCTh
IINIOTHOCTHU U OABJICHUA HACBIIICHHOI'O
rapa OT TEMIIeparypsl, UX
HE3aBHCUMOCTB OT 00bEMa

bubnuoreka [IOK
https://m.edsoo.ru/2e¢945513

bubmuoreka [IOK
https://m.edsoo.ru/fe3857b9

bubmoreka [IOK
https://m.edsoo.ru/b3efal 8b

bubnuoreka [IOK
https://m.edsoo.ru/9867aaa’7

bubmoreka [IOK
https://m.edsoo.ru/c8c70432

bubmoreka [IOK
https://m.edsoo.ru/28d62b3f

bubmuoreka [IOK
https://m.edsoo.ru/1b6e26¢5

bubmuoreka [IOK
https://m.edsoo.ru/6f8e¢6777

bubanoreka [IOK
https://m.edsoo.ru/f5¢17d02



https://m.edsoo.ru/2e945513
https://m.edsoo.ru/fe3857b9
https://m.edsoo.ru/b3efa18b
https://m.edsoo.ru/9867aaa7
https://m.edsoo.ru/c8c70432
https://m.edsoo.ru/28d62b3f
https://m.edsoo.ru/1b6e26c5
https://m.edsoo.ru/6f8e6777
https://m.edsoo.ru/f5c17d02

79

80

81

82

&3

84

&5

86

87

HACBIIICHHOI'O Iapa. 3aBHCHUMOCTD
TEMIICPATYPhbl KUTICHUSA OT JABJICHUS B
KHUIAKOCTHU

BrnaxHocTh Bo3ayxa. AOComoTHAs U
OTHOCHTEJIbHAS BIIaYKHOCTh

Pemenune 3agau

Teépnoe teno. Kpucramimueckue u
amop(HbIe Tena. AHUZOTPOTIHS
CBOMCTB KpUCTAJUIOB

[1naBrneHue u KpUCTaUIU3ALIHSL.
VnenbHas TEIIIOTA MJIABJICHUS.
CyOnmumarnus

Hedopmaruu TBEPIOTO Tea.
Pactsoxenne m cxxatne. CIBHT.
Monyns FOnra. [penen ynpyrux
nedopmaruit

TennoBoe pacuupeHue KUAKOCTeH u
TBEPIBIX TEJI. AHTAPMOHHU3M
TETUIOBBIX KOJICOAHH YaCTHII
BElIECTBA

[IpeobpazoBanne sHEprun B ha30BBIX
nepexoaax

ypaBHeHI/IC TEII0BOro Oajanca

Pemenne 3agau

bubmuoreka [IOK
https://m.edsoo.ru/30ebbb79

bubmoreka [IOK
https://m.edsoo.ru/18e95{13

bubmuoreka [IOK
https://m.edsoo.ru/20a88a03

bubmuoreka [IOK
https://m.edsoo.ru/6ee91e9f

bubanoreka [IOK
https://m.edsoo.ru/dalaabl0

bubanoreka [IOK
https://m.edsoo.ru/7basSedf2

bubmoreka [IOK
https://m.edsoo.ru/97a0672f

bubanoreka [IOK
https://m.edsoo.ru/ab1521fb
bubanoreka [IOK
https://m.edsoo.ru/8ab7f40d



https://m.edsoo.ru/30ebbb79
https://m.edsoo.ru/18e95ff3
https://m.edsoo.ru/20a88a03
https://m.edsoo.ru/6ee91e9f
https://m.edsoo.ru/da1aab10
https://m.edsoo.ru/7ba5edf2
https://m.edsoo.ru/97a0672f
https://m.edsoo.ru/ab1521fb
https://m.edsoo.ru/8ab7f40d
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89

90

91

92

93

94

95

96

[ToBepXHOCTHOE HaATSKEHUE.
Kamwnspusle asienus. /laBnenue
101 UICKPUBJICHHON TOBEPXHOCTHIO
xuakoctu. opmyna Jlamnaca

O00011IeH1E U CUCTEMATU3ALIMS
3HaHUU 110 TeMe "ArperarHble
cocTosgHud BemecTa. Pa3oBbie
nepexosinr"

KontponpHas pabora o teme
"ArperarHble COCTOSIHUS BEILIECTBA.
dazoBbIe IEpexXoab"

DNEKTpU3ALMS TEN U €€ MPOSIBICHUS.
Dnextpuyeckuii 3apsia. [[Ba Buna
ANEKTPUYECKUX 3apsiI0B.
[IpoBOAHUKH, TUIITEKTPUKH U
MOJTYTIPOBOAHUKH

DneMeHTapHBIN AEKTPUIECKUI
3apsA. 3aKOH COXpaHEHUs
AJIEKTPUYECKOT0 3apsiia
B3anmopneiictBue 3apsanoB. Toueunbie
3apsaasl. 3akoH Kynona

Pemenne 3agau

Onextpuyeckoe nojue. Ero nelicteue
Ha 3JIEKTPUYECKHE 3aPsi/Ibl

Hampspk€HHOCTB 31eKTpHYEeCKOTO
nosst. [Tpo6usiif 3apsia. Jluauu

bubnuoreka [IOK
https://m.edsoo.ru/b42f1f97

bubmuoreka [IOK
https://m.edsoo.ru/0b52575¢

bubanoreka [IOK
https://m.edsoo.ru/7dc2a739

bubanoreka [IOK
https://m.edsoo.ru/laff445f

bubmuoreka [IOK
https://m.edsoo.ru/f49afd24

bubmuoreka [IOK
https://m.edsoo.ru/445b7746

bubanoreka [IOK
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

bubanoreka [IOK
https://m.edsoo.ru/05c6bfal

bubanoreka [IOK
https://m.edsoo.ru/3dac6957



https://m.edsoo.ru/b42f1f97
https://m.edsoo.ru/0b52575c
https://m.edsoo.ru/7dc2a739
https://m.edsoo.ru/1aff445f
https://m.edsoo.ru/f49afd24
https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
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98

99

100

101

102

103

104

105

HaANPSHKEHHOCTH AIEKTPUIYECKOTO
nosisi. OTHOPOIHOE IEKTPUUECKOE
nosue

IloTeHuMaaIbHOCTH
QJICKTPOCTATUYCCKOT'O ITOJIA. Paznocth
MOTCHIMAJIOB U HAIIPSAXKCHUC

[ToreHumanbHas 3HEPrUs 3apsaa B
IEKTPOCTATUYECKOM IOJIE.
[ToreHuman 31eKTPOCTATUYECKOTO
o

CBs13b HAIIPSKEHHOCTHU NOJIS U
Pa3HOCTH MMOTEHIINAJIOB IS
ANEKTPOCTATUYECKOTO TOJIA
[IpuHIMD cynepno3uuuun
ANIEKTPUYECKUX MOJEH

Pemenue 3agau

[Tone Toueuynoro 3apsna. [Tone
pPaBHOMEPHO 3apsKEHHOU cepbl
[Tone paBHOMEPHO 3apsHKEHHOTO 10
00béMy mrapa. [Toxe paBHOMEpHO
3apsOKEHHON O€CKOHEYHOM TTOCKOCTH
[TpoBOIHUKH B MEKTPOCTATHUECKOM
moJie. YCIIOBHE paBHOBECHS 3apsiI0B
JIMDIIEKTPUKHU ¥ TIOTYTIPOBOTHUKH B
ANEKTPOCTATUYECKOM TOJIE

bubnuoreka [IOK
https://m.edsoo.ru/80021447

bubmoreka [IOK
https://m.edsoo.ru/af5fa389

bubmuoreka [IOK
https://m.edsoo.ru/df7a6838

bubnuoreka [IOK
https://m.edsoo.ru/Ocfe4abc

bubmuoreka [IOK
https://m.edsoo.ru/5a582263

bubmoreka [IOK
https://m.edsoo.ru/b297b5¢3

bubmoreka [IOK
https://m.edsoo.ru/f7a665¢ee

bubmoreka [IOK
https://m.edsoo.ru/32405eab

bubmuoreka [IOK
https://m.edsoo.ru/060ebab5s



https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838
https://m.edsoo.ru/0cfe4a6c
https://m.edsoo.ru/5a582263
https://m.edsoo.ru/b297b5c3
https://m.edsoo.ru/f7a665ee
https://m.edsoo.ru/32405eab
https://m.edsoo.ru/060ebab5
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110
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114

115

116

117

Konpgencarop. 21neKkTpo€MKOCTh
KOHJIEHCATOPa. DIEKTPOEMKOCTD
IJIOCKOTO KOH/IEHCaTopa

[TapasienbHOE COCTUHEHUE
KOHJICHCATOPOB

ITocnemoBareIpHOE COSTMHEHNE
KOH/ICHCaTOpOB

BHCpFI/Iﬂ 3apsAKEHHOT'O KOHJACHCATOpa

Perenue 3agau

JIBro>keHUE 3apsHKEHHOM 4acTULBI B
OJTHOPOJTHOM 3JIEKTPUUYECKOM I10JI€

Pemenne 3agau

O00011IeHIE U CUCTEMATU3ALIHS
3HAHUM MO TeMe "DNEKTPUIECKoe
mose"

KontponpHas pabora o teme
"Onexrpuueckoe nosue"

Cuna Toka. [IoCcTOsSIHHBI TOK.
VYcnoBus cyniecTBOBaHUS
MOCTOSIHHOTO 3JIEKTPUYECKOTO TOKA

Uctounuku Toka. Hanpsbxenne u 31C

3akoH Oma Jyu1sl y4acTKa LEMu.
DNEKTPUUYECKOE CONPOTUBIICHUE

bubmuoreka [IOK
https://m.edsoo.ru/845b4{73

bubmuoreka [IOK
https://m.edsoo.ru/d11e8ce?

bubanoreka [IOK
https://m.edsoo.ru/1€992920
bubnuoreka [IOK
https://m.edsoo.ru/73a34f18
bubanoreka [IOK
https://m.edsoo.ru/5fb2acb5
https://m.eds00.ru/27434040

bubmuoreka [IOK
https://m.edsoo.ru/8341d6ac

bubmuoreka [IOK
https://m.eds00.ru/5752603f

bubnuoreka [IOK
https://m.edsoo.ru/cefe90e9

Bbubmuoreka [IOK
https://m.edsoo.ru/233311b5

bubmuoreka [IOK
https://m.edso00.ru/0839all15

bubmuoreka [IOK
https://m.edsoo.ru/f14f251¢e



https://m.edsoo.ru/845b4f73
https://m.edsoo.ru/d11e8ce7
https://m.edsoo.ru/1e992920
https://m.edsoo.ru/73a34f18
https://m.edsoo.ru/5fb2acb5
https://m.edsoo.ru/27434040
https://m.edsoo.ru/8341d6ac
https://m.edsoo.ru/5752603f
https://m.edsoo.ru/cefe90e9
https://m.edsoo.ru/233311b5
https://m.edsoo.ru/0839a115
https://m.edsoo.ru/f14f251e
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121

122

123

124

125

126

127

128

3aBHCHUMOCTD COIIPOTUBJICHUA
OJHOPOAHOI'O IIPOBOAHHKA OT €TI0
JJIMHBI M IUIOIIaAn IOIICPEYHOT'O
CCUCHUA

ViensHOC COIMPOTHBJICHUC BCIICCTBA.

Pemenune 3agau

[TocnenosarenbHOE, MapauIEIbHOE,
CMEIIaHHOE COSIMHEHUE
MIPOBOIHUKOB

Pacuér pa3BeTBIEHHBIX
aNeKTpuuecKux ueneu. [Ipasuia
Kupxroda

Pemenne 3agau

Pabota snexkTpuyeckoro Toka. 3akoH
Jxoyna —Jlenua

Penrenue 3amau

MOUIHOCTB IEKTPUYECKOTO TOKA.

Tennosas MOIODHOCTbD, BbIACTIACMAA Ha

pe3ucTope
Permenue 3agau

OJIC u BHYTpEeHHEE CONTPOTUBIICHUE
HCTOYHMKA TOKA

3akoH Oma J1sl TOJIHOM (3aMKHYTOI)
AIIEKTPUUECKOH IeTTH

bubnuoreka [IOK
https://m.edsoo.ru/95fcdf51

bubanoreka [IOK
https://m.edsoo.ru/437f8300

bubanoreka [IOK
https://m.edsoo.ru/236f7¢07

bubmoreka [IOK
https://m.edsoo.ru/1794cf37

bubmoreka [IOK
https://m.edsoo.ru/3881b469

bubanoreka [IOK
https://m.edsoo.ru/a3605¢c5¢

bubanoreka [IOK
https://m.eds00.ru/6761bf0f

bubanoreka [IOK
https://m.eds00.ru/99750a6f

bubmoreka [IOK
https://m.edsoo.ru/eb72fc24

bubanoreka [IOK
https://m.edsoo.ru/72d453af

Bbubmuoreka [IOK
https://m.edsoo.ru/221140fb



https://m.edsoo.ru/95fcdf51
https://m.edsoo.ru/437f8300
https://m.edsoo.ru/236f7e07
https://m.edsoo.ru/1794cf37
https://m.edsoo.ru/3881b469
https://m.edsoo.ru/a3605c5c
https://m.edsoo.ru/6761bf0f
https://m.edsoo.ru/99750a6f
https://m.edsoo.ru/eb72fc24
https://m.edsoo.ru/72d453af
https://m.edsoo.ru/221f40fb
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130

131

132

133

134

135

136

137

138

139

140

Perenue 3agau

MOIIHOCTh UCTOYHHKA TOKA

Kopotkoe 3aMbikanue

KOH,I[CHC&TOp B LICIIH ITIOCTOSSHHOI'O
TOKa

Pemenune 3agau

Pemenne 3anaq no teme
"[locTOSIHHBIN NIEKTpUYECKUi TOK"

Pemenne 3amaq no reme
"TIoCTOSITHHBIN ANIEKTPUUYECKUNA TOK"

Pemenue 3anau no reme
"[locTOSIHHBIN NIEKTpUYECKUi TOK"

O00011IeHIE U CUCTEMATH3ALIMS
3HaHUH 110 TeMe "I1oCTOSHHBIN
UIEKTPUYECKUN TOK"

KontponpHas pabora no teme
"[locTOsSIHHBIN ANIEKTpUYECKUi TOK"

DnekTprudecKasi MpoOBOIUMOCTD
Pa3IMYHBIX BELIECTB. DIEKTPUUECKUN
TOK B MeTaiiax. CBepXNnpoBOAUMOCTh
DIEKTPUYECKUHN TOK B pacTBOpaX U
pacruiaBax 3J1€KTPOJIUTOB. 3aKOHbBI
®dapajnes s AIEKTPOIN3a

bubmoreka [IOK
https://m.edsoo.ru/3580b679

bubmuoreka [IOK
https://m.edsoo.ru/a0ae51d8

bubmuoreka [IOK
https://m.edsoo.ru/54615632
bubmuoreka [IOK
https://m.edsoo.ru/35368f3¢
bubmoreka [IOK
https://m.edsoo.ru/4410cef0
bubanoreka [IOK
https://m.edsoo.ru/a7340a29

bubmuoreka [IOK
https://m.edso0.ru/744261b8

butbmoreka [IOK
https://m.edsoo.ru/eb5d4687

bubmoreka [IOK
https://m.edsoo.ru/bfd7a050

bubanoreka [IOK
https://m.edsoo.ru/1885ddf1

bubanoreka [IOK
https://m.edsoo.ru/da794295

bubmoreka [IOK
https://m.edsoo.ru/4b423491



https://m.edsoo.ru/3580b679
https://m.edsoo.ru/a0ae51d8
https://m.edsoo.ru/546f5632
https://m.edsoo.ru/35368f3e
https://m.edsoo.ru/4410cef0
https://m.edsoo.ru/a7340a29
https://m.edsoo.ru/744261b8
https://m.edsoo.ru/eb5d4687
https://m.edsoo.ru/bfd7a050
https://m.edsoo.ru/1885ddf1
https://m.edsoo.ru/da794295
https://m.edsoo.ru/4b423491
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DnexkTpudecKuil Tok B razax. [lnazma 1

DIEKTPUYECKUIN TOK B BaKyyMe.
BakyymHzble ipuGopsl

DNEKTPUYECKUM TOK B
MOy TTPOBOAHHUKAX

[TomynpoBogHUKOBBIE TPUOOPHI 1

@u3nyecKuil IPAKTUKYM I10 TEME
"N3mepenue cuiibl TOKa U
HaNpsDKEHUS B LIENH TOCTOSHHOTO
TOKa IPU TIOMOILY aHAJIOTOBBIX U

U (POBBIX U3MEPUTEIBHBIX
npu6opoB" uiH "3HAKOMCTBO C
unpoBoit 1aboparopueii o pusmke.
ITpumeps! u3mepeHus: GU3NIECKUX
BEJIMYMH IIPU TOMOIIH
KOMIIBIOTEPHBIX JAaTYNKOB"

Pu3nueCcKuil TPAKTUKYM II0 TEME
"N3y4ueHne HEpaBHOMEPHOTO
JBYKECHHUS C LIEJIBIO ONIPEIEIICHUS
MI'HOBEHHOM ckopocT"

@u3nYeCKU IPAKTUKYM II0 TEME

"U3mepeHune ycKopeHus npu

IPSIMOJIMHEWHOM PaBHOYCKOPEHHOM
JIBMDKEHUH 0 HAKIOHHOW INIOCKOCTH" 1
ninu "UccnenoBanue 3aBUCUMOCTH

IIyTH OT BPEMEHU NPHU

PaBHOYCKOPEHHOM JBUKE€HUU"

bubmoreka [IOK
https://m.eds00.ru/92d92{76

bubmoreka [IOK
https://m.edsoo.ru/2E+160

bubnuoreka [IOK
https://m.edsoo.ru/ab61c660

bubnuoreka [IOK
https://m.edso0.1ru/83622200

bubanoreka [IOK
https://m.edsoo0.ru/5643ea56

bubmuoreka [IOK
https://m.edsoo.ru/f6292f5f

bubmoreka [IOK
https://m.edsoo.ru/6960b6ef



https://m.edsoo.ru/92d92f76
https://m.edsoo.ru/2E+160
https://m.edsoo.ru/ab61c660
https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56
https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef

148

149

150
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DuU3NYECKU MPAKTUKYM I10 TEME
"N3mepenue yCKOpeHus: CBOOOIHOTO
najgenus" win "M3ydenue qBHKeHUs
Tena, OpPOIIEHHOTO TOPU30HTAIBLHO"

Pu3nYeCcKul IPAKTUKYM II0 TEME
"N3y4yeHue nBUKEHUS TeNa 110
OKPYKHOCTH C ITIOCTOSIHHOM I10
MOJIYJIIO CKOPOCTBIO" HIIH
"UcciaenoBaHue 3aBUCUMOCTU
nepuosa oOpalieHrs KOHUYECKOro
MasiITHUKA OT €r0 NnapameTpoB"

@u3nyeCcKuil IPAKTUKYM I10 TEME
"N3mepenne paBHOACHCTBYIOIIEH
CHWJIBI IIPY IBUJKEHUU OpycKa 110
HAaKJIOHHOM TUIOCKOCTU" WIIH
"[IpoBepka runoressl 0
HE3aBUCUMOCTH BPEMEHH JIBHXKCHHS
Opycka 1Mo HaKJIOHHOM MJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl”

@u3HYeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH CHUII
YIPYTOCTH, BOSHUKAIOIIUX B NPYKUHE
U pe3MHOBOM 00paslie, OT uX
nedopmarun" win "M3yuenue
JBUKEHUSI CUCTEMBI TEJl, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepe3 JIETKUM
6m10K"

DU3NYECKUN MTPAKTUKYM I10 TEME
"N3mepenue ko3 duiimenta TpeHus

bubnuoreka [IOK
https://m.edsoo.ru/d1ea2402

bubmuoreka [IOK
https://m.edsoo.ru/bcf53514

bubmuoreka [IOK
https://m.edsoo.ru/0b34db84

bubanoreka [IOK
https://m.edsoo.ru/b55b81al

bubanoreka [IOK
https://m.edso00.ru/b83b1607



https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607
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10 BEJIMYHMHE YITIOBOTO KOAhUIHeHTa
3aBucumoctu Frp(N)" wnu
"UccnenoBanue ABMKCHUS OpycKa IO
HAKJIOHHOM TUIOCKOCTHU C TIEPEMEHHBIM
K03((PUIIEHTOM TpeHus" Win
"N3ydyeHue qBUKEHUS Tpy3a Ha Bally C
TpeHuem"

@u3HYeCKU IPAKTUKYM I10 TEME
"HccnenoBanue yCiaoBUM paBHOBECHS
TBEPAOIO TEJIa, UMEIOLLETO OCh
BpaieHusa" win "KonctpyupoBaHnue
KPOHILUTEHHOB U PACYET CHII
ynpyrocta" unu "H3yuenue
YCTOMYMBOCTH TBEPIOTO TENa,
HMMEIOILETO TUIOMAb OMOPHI"

Pu3nuecKuil TPAKTUKYM II0 TEME
"N3mepenune umIiysbca Tena mno
TopMmo3HoMy TiyTH'" win "M3Mepenne
CHWJIBI TATH, CKOPOCTH MOJEIU
ANIEKTPOMOOMIIS U MOIITHOCTHU CHJIBI
Tarun" win "CpaBHEHHE U3MEHEHNUS
HMITyJIbCa T€Ja C UMITYJIbCOM CHIIBI"
nnu "HccnenoBanue COXpaHeHUs
UMITyJIbCa NP YIIPYTroM
B3auMozencteun" uim "M3mepenue
KMHETUYECCKOW DHEPIUH Teja 110
TOPMO3HOMY ITyTH"

@u3nuecKuil IPAKTUKYM I10 TEME
"N3yueHne n30TepMHIECKOrO

bubmuoreka [IOK
https://m.edsoo.ru/4a04f4£f7

bubanoreka [IOK
https://m.eds00.ru/8561b28e

bubanoreka [IOK
https://m.edsoo.ru/e0fe7e07



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e
https://m.edsoo.ru/e0fe7e07
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nporuecca (peKOMEHI0BaHO
UCTIONB30BaHUE U(PPOBOIA
nabopartopun)" unu "M3ydenue
M30XOPHOTO Tpoiiecca uiu
"N3yuenue nzobapHoro mporecca"
unu "[IpoBepka ypaBHEHUS
cocTosiHUS"

@u3HYeCKU IPAKTUKYM I10 TEME
"N3mepenue ynenbHOi
Tertoémroctu" win "MccienoBanue
Mpoliecca OCThIBAHUS BeUIeCTBA" WK
"HUccnenoBanue aauadaTHOTO
npouecca" i "N3ydyenue
B3aUMOCBSI3U DHEPTUU
MEXKMOJICKYJISIPHOTO B3aUMOJICUCTBUS
Y TEMIIepaTypbl KUIIEHUS KUAKOCTEH"

Pu3nyeCcKuil IPAKTUKYM I10 TEME
"N3ydyeHue 3akOHOMEpPHOCTEN
UCTIapeHus KUAKOCTeH" nim
"N3Mepenne ynenbHOM TENI0ThI
riaByieHus gpaa" win "M3yuenue
CBOMCTB HAaCBIILIEHHBIX NTapOB" UIIU
"N3mepenune abCOMOTHON BIAKHOCTH
BO3/yXa U OLICHKAa MacChl 1apoB B
nomenienun". U3mepenue

K03 (HUIMEHTA TTOBEPXHOCTHOTO
HaTSKEHUS

@u3nuecKuil IPAKTUKYM I10 TEME
"HaGnroneHue npeBpalieHns SHepruu

bubanoreka [IOK
https://m.edsoo.ru/2f2faa61

bubmoreka [IOK
https://m.edsoo.ru/6bla23b5

bubanoreka [IOK
https://m.edsoo.ru/ec424377



https://m.edsoo.ru/2f2faa61
https://m.edsoo.ru/6b1a23b5
https://m.edsoo.ru/ec424377

159

160

161

3apsHKEHHOT0 KOHAEHCcaTopa B
SHEPTUIO U3TYUEHHUS CBETOANOAA" UITH
"M3ydyeHue npoTeKkaHus TOKa B 1IN,
coieprKaiel KoHaeHcarop" uimn
"Pacripenienienue pa3HOCTH
MMOTCHITUAJIOB (HAIIPSKEHUS ) TIPH
IIOCJIEZIOBATEIIBHOM COEAMHEHNUN
KOHJIEHCAaTOpoB"

DuU3NYECKUN MMPAKTUKYM I10 TEME
"UccnenoBanue cMEUIaHHOTO
COEMHEHMS PE3UCTOPOB" MU
"N3mepenne ynenbHOTo
COIIPOTHUBJIEHMSI IPOBOAHUKOB" MU
"UccnenoBanue 3aBUCUMOCTH CHJIbI
TOKa OT HAIIPSKEHUS TSI JTAMITBI
HaKaJIUBaHUs"

Pu3nyeCcKuil IPAKTUKYM I10 TEME
"Habnronenue anexrpoaunsa’ win
"N3mepenue 3apsia OJHOBAJIEHTHOTO
noHa" unu "UccnenoBanue
3aBUCHUMOCTHU COTIPOTHBIICHUS
TEPMOPE3UCTOPA OT TEMIIEpaTyphl"
nnu "CHATHE BOJIBT-aMIIEpHON
XapaKTEepUCTUKU auoza"

PesepBubIil ypok. O600111eHIE 1
CUCTeMaTui3anus 3HAHUH 110 TEME
"Kunemaruka"

bubmoreka [IOK
https://m.edso00.ru/2b179d98

bubmuoreka [IOK
https://m.edso0.ru/64b6e901

bubanoreka [IOK
https://m.edsoo.ru/ed017d93



https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

162

163

164

165

166

167

168

169

PesepBubIil ypok. O6001eHIE 1
CUCTEeMAaTHU3allvs 3HAHUHN TI0 TeMe
"Jlmnamuka"

PesepBHrlit ypok. O60011IeHNE 1
crCcTeMaTh3alus 3HAaHUK 110 TeMe
"Craruka TBEpOro TENa"

PesepBHrlit ypok. O6001IeHNE U
CHCTeMaTH3alsl 3HAHUH 110 TeMe
"3aKOHBI COXpaHEHHs B MEXaHUKE"

PesepBHeIit ypok. O600ImICHNHE 1
cucTeMaTu3alus 3HaHU| 10 TeMe
"OCHOBBI MOJIEKYJISIPHOKMHETHYECKOU
Teopun"

PesepBHrlIit ypok. O6001IeHNE 1
CUCTeMaTHu3allus 3HaHU| TI0 TeMe
"TepmoauHamuka. TemioBsle
MalIuHbl"

PesepBHeIit ypok. O6001IeHNE 1
CUCTEMaTH3allus 3HAHUH TI0 TeMe
"ArperaTHble COCTOSIHHS BELIECTBA.
®dazoBbIe IEpexoas”

PezepHblil ypok. O6o01eHue u
cHCTeMaTn3alus 3HAaHUK TI0 TeMe
"Onexrpuueckoe mnose"
PesepBHelit ypok. O600ImIeHNE 1

cucTeMaru3alus 3HaHu| 1o TeMe
"[1loCTOSIHHBIN IEKTPUUYECKUN TOK”

bubmuoreka [IOK
https://m.edso0.ru/3149956b

bubnuoreka [IOK
https://m.edsoo.ru/0f9752ac

bubanoreka [IOK
https://m.edsoo.ru/6¢0df9cc

bubmuoreka [IOK
https://m.edsoo.ru/de148976

bubmoreka [IOK
https://m.edsoo.ru/Obcc77¢cl

bubanoreka [IOK
https://m.edsoo.ru/59ca5¢91

bubanoreka [IOK
https://m.edsoo.ru/f2381c0c

bubmuoreka [IOK
https://m.edsoo.ru/3caecbdal



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91
https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1

TeopeTndeckrue 0CHOBBI
anexkTporexHuku B Caml ' TY

PesepBHblii ypok. O6001IeHNE U
170  cucremaruzarus 3Hanui 1Mo teme "Toku 1
B pa3JIMYHBIX cpeaax”

OBILEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 170

16

bubnuoreka [IOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/cc7681d4

11 KJIACC

Tema ypoka

B3anmoneiicTBre OCTOSHHBIX
MAarHuTOB M MPOBOJHUKOB C TOKOM.
MarnutHoe none. ['unoreza Amnepa

BexkTtop MarHuTHON MHIYKIUU.
[IpuHIIMT Cynepno3UIIMK MarHUTHBIX
nosieil. JINHUM MarHUTHON UHIY KLU

MaruutHoO€ 1oJie MPOBOAHUKA C
ToKOM. OnbIT Dpcrena

Cuna Amniepa, €€ HanpaBI€HUE U
MOy b

TeopeTnueckue OCHOBBI
anexkTpoTexHuku B Caml TV

Peiienue 3agau

IIpumenenue 3akoHa Amriepa.
OneKTpou3MepUTeNbHbIE TPUOOPHI
Cuina Jlopenna, e€ HarpaBiieHHE U
MOAYJIb. JIBUKEHUE 3apsKEHHON
YaCTHULBI B OAHOPOAHOM MarHUTHOM
oJIe

Pemenne 3agau

KoauuecTBO 4acoB

Bcero

KonTpoubHbie
padoThI

IIpakTH4eckue
padoThI

Jlara
U3yUYeHUs

DJIEeKTPOHHbBIE
nugposbie
oOpa3oBare/ibHbIE

pecypchbl

bubnuoreka [IOK
https://m.edsoo.ru/487a8593

bubanoreka [IOK
https://m.edsoo.ru/4clabccb

bubmuoreka [IOK
https://m.edsoo.ru/d35d5262

bubanoreka [IOK
https://m.edso0.ru/26d9c5ba

bubmuoreka [IOK
https://m.edsoo.ru/a37a0c21

bubmoreka [IOK
https://m.edsoo.ru/ad7718d7

bubmnoreka [IOK
https://m.edsoo.ru/c97afaal

bubanoreka [IOK
https://m.edso0.ru/504e98c7



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7

10

11

12

13

14

15

16

17

18

19

20

Pa6ora cwibl Jlopenma

Peienue 3anau

MarsauTtHoe 1oJsie B BEHIECTBE.
deppomMarHeTuky, napa- u
JMaMarHeTUKH

OCHOBHBIE CBOMCTBa
dbeppomarneTukoB. [Ipumenenne
(beppoMarHeTHKOB

Pemenwne 3amad mo reme "MarautHoe
mmojie"

Pemrenue 3amay nmo teme "MarautHoe
mmoje"

SIBneHue 3EKTPOMarHuTHON
uayknuu. [Totok BekTopa
MarHUTHOW MHIYKIIHH

OJ1C unayKIIIHI

3aKOH AMEKTPOMarHUTHOW MHTYKIIHH
Qapanes

Buxpesoe anexkrpuueckoe mose.
Toku @yxko

OJ1C MHAYKIUYU B ABUKYILIAXCS
MTPOBOJTHUKAX

Peienue 3anau

bubmoreka [IOK
https://m.edsoo.ru/d518bedb

bubmuoreka [IOK
https://m.edso0.ru/93617bd9

bubmuoreka [IOK
https://m.edsoo.ru/30ff9608

bubnuoreka [IOK
https://m.edsoo.ru/0b58190a

bubnuoreka [IOK
https://m.edsoo.ru/5b55¢307

bubmoreka [IOK
https://m.edsoo.ru/41c4ae8a

bubmoreka [IOK
https://m.edsoo.ru/b3efalcl

bubmuoreka [IOK
https://m.edsoo.ru/48150bd8

butbmoreka [IOK
https://m.edsoo.ru/a6dec188

Bbubmuoreka [IOK
https://m.edsoo.ru/15abel140

bubanoreka [IOK
https://m.edso00.ru/0235¢c02

bubmoreka [IOK
https://m.edsoo.ru/4dfda618



https://m.edsoo.ru/d518be4b
https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618

21

22

23

24

25

26

27

28

29

30

31

IIpaBuno Jlenna

NunyktuBHocTh. Karymika
WHYKTUBHOCTHU B LIETIH ITOCTOSTHHOTO
TOKa

SBnenue camounaykuuu. 3C
CaMOMHTYKIIUH

3H€pFI/I$I MAarauMTHOTI'O ITOJIA KaTylIKK
C TOKOM. SHGKTPOMaFHI/ITHOC 1oJIC

Penrenue 3amau

0O000111eHNE U CUCTEMATHA3 AU
3HaHUU MO TeMe "DNeKTpoIuHaMHUKa"

KoHnTponbeHas pabota o teme
"OnekrpoarHamMuka'

KonebarenrsHasg cucreMa.
CBo0OOoxHbIE KOICOaHU.
I'apMoHnYecKue KoneOaHus

Kunematnueckoe n JUHaAMHUYCCKOC
OIMMCAaHME KOJIeOaTEIbHBIX JIBIDKCHHH

DHepreTU4ecKoe onucanue. BeiBoa
JTUHAMHUYECKOTO ONUCaHUs
rapMOHMYECKUX KOJeOaHUM U3 X
SHEPreTUYECKOTO U
KMHEMaTH4eCKOTO OMUCAHU

AwmrimmuTyna u asza xoneOaHui

bubmoreka [IOK
https://m.edsoo.ru/bbc22726

bubmuoreka [IOK
https://m.edsoo.ru/621eae9d

bubmuoreka [IOK
https://m.edsoo.ru/7ee60cal

bubanoreka [IOK
https://m.edsoo.ru/b3cOadl1

bubanoreka [IOK
https://m.edsoo.ru/88f69d2b

bubnuoreka [IOK
https://m.edsoo.ru/76484025

bubmuoreka [IOK
https://m.edsoo.ru/8ae09b98

bubmoreka [IOK
https://m.edsoo.ru/7¢1db385

butbmoreka [IOK
https://m.edsoo.ru/87¢e9498

Bbubmuoreka [IOK
https://m.edsoo.ru/e3¢99692

bubmnoreka [IOK
https://m.edsoo.ru/7a0c439a



https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8
https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
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33

34

35

36

37

38

39

40

[Tepuon u wactoTa KojaeOaHMi.
[Tepuon Manbix CBOOOAHBIX
KoJIeOaHUN MaTeMaTH4ECKOTO
MasiTHUKA. [lepros cBOOOTHBIX
KoJieOaHU PYKUHHOTO MasTHUKA

3aryxaromiye KoneOaHus.
Brinyx1eHHBIC KOJIeOaHUSI.
Pe3onanc

ABTOKOJIEOaHU

Perenune 3agau

VYpok-koHpepeHuus "MexaHnuyeckue
Kosie0aHMs B My3bIKaIbHbIX
MHCTpyMEHTax"

O000111eHNE U CUCTEMATHA3 AU
3HaHUH 110 TeMe "MexaHnuyecKue
KoJsrebanusa"

DNeKTpOMarHUTHBIE KOJICOAHMUS.
KoneGatenpHbIN KOHTYP

®opmyna Tomcona. CBs3b
AMIUIUTYABI 3apdia KOHACHCATOpa €
AMIUTUTYIOU CHJIBI TOKA B
KOJIe0aTeThHOM KOHTYPE

3aKOH COXpaHEHUs SHEPTUHU B
UJCATBHOM KOJIe0aTeTbHOM KOHTYpe

bubanoreka [IOK
https://m.edsoo.ru/e0399319

bubanoreka [IOK
https://m.edsoo.ru/72¢93d09

bubanoreka [IOK
https://m.edsoo.ru/6add2644
bubanoreka [IOK
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c¢5

bubmoreka [IOK
https://m.edsoo.ru/8ef587be

bubmuoreka [IOK
https://m.edsoo.ru/eb84182f

bubmuoreka [IOK
https://m.edsoo.ru/d4adabde

bubmuoreka [IOK
https://m.edsoo.ru/0939afl

bubmuoreka [IOK
https://m.edsoo.ru/d1e2d543



https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
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43

44

45

46

47

48

49

50

3aTyxalomiue eKTPOMarHiTHbIC
KosneOanust. BoIHyXeHHbIE
3JICKTPOMarHUTHBIE KOJICOaHUsI

IlepemenHsbIi TOK. Pesucrop u
KOHJICHCATOP B LI IEPEMEHHOTO
TOKa

KaTyIJ_IKa WHAYKTUBHOCTH B LICIIN
MEPEMEHHOT'O TOKa

3akoH OMa JiJ1s1 SIIEKTPUYECKOM 1enu
MEPEMEHHOT0 TOKa

MoOIHOCTE IEPEMEHHOTO TOKA.
AMIITUTYIHOE U AE€HCTBYIOLIEE
3HAYCHWEC CUJIbI TOKA U HAITPSAXKCHUA

Pe3oHaHC B 25ieKTpUYECKON e

Pemenne 3agau

WneansHbIif Tpancopmatop.
[TpousBoncTBo, nepenaya u
noTpebIeHe ANEKTPUIECKOR
SHEPrUu

DKOJIOTUYECKUE PUCKH TIPH
MIPOU3BOJICTBE IEKTPOIHEPTUU.
Kynbrypa ncnonb3zoBanus
ANEKTPOIHEPTUU B MOBCEAHEBHOM
JKU3HU

Penrenue 3amay

bubmuoreka [IOK
https://m.edsoo.ru/5¢668619

bubnuoreka [IOK
https://m.edso0.ru/84836152

bubmuoreka [IOK
https://m.edsoo.ru/cfa307af

bubmoreka [IOK
https://m.edsoo.ru/8bae38e6

bubmoreka [IOK
https://m.edsoo.ru/lcac6cdc

bubmoreka [IOK
https://m.eds00.ru/087506df
bubmoreka [IOK
https://m.edsoo.ru/al6836a4

bubnuoreka [IOK
https://m.edsoo0.ru/f97418ae

bubanoreka [IOK
https://m.edsoo.ru/a6£74d93

bubmuoreka [IOK
https://m.edsoo.ru/ee6677ed



https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4
https://m.edsoo.ru/f97418ae
https://m.edsoo.ru/a6f74d93
https://m.edsoo.ru/ee6677ed
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60

61

Peienue 3anau

O000111eHrEe U CUCTEMAaTA3 AU
3HAHUM 10 TEME
"DnekTpoMarHuTHbIE KojeOaHus"
MexaHH4eCKHE BOJIHEL.
XapaKTepuCTUKN MEXaHUYECKUX
BOJIH

CBo¥icTBa MEXaHUYECKUX BOJIH

3ByK. XapaKTEPUCTUKHU 3BYKa

Wudpassyk u yasrpas3syk. LllymoBoe
3arpsi3HEHUE OKPY>KaIoLIeH cpesibl

Perenune 3agau

3J'ICKTpOMaFHI/ITHBIC BOJIHHI.
HgﬂyquHeSHGKTpOMaFHHTHBD(BOHH

OHeprus NEKTPOMAarHUTHBIX BOJIH.
CBoJCTBa 21EKTPOMArHUTHBIX BOJH

[IIxana 31€KTPOMArHUTHBIX BOJIH.
[TpuMeHeHHe >IeKTPOMarHUTHBIX
BOJIH B TEXHUKE U OBITY

[TpuHIMIIBI paUOCBSI3U U
TCIICBUACHUS. PaI[I/IOJIOKaLII/ISI.
DJEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpY>Karollen cpe/ibl

bubmoreka [IOK
https://m.edsoo.ru/7cab5918

bubmuoreka [IOK
https://m.edsoo.ru/401024a9

bubnuoreka [IOK
https://m.edsoo.ru/a58e109f

bubanoreka [IOK
https://m.edsoo.ru/d9ae1000
bubanoreka [IOK
https://m.edso0.ru/138b6109

bubmuoreka [IOK
https://m.eds00.ru/738003&f

bubmuoreka [IOK
https://m.edsoo.ru/cfd918bf

bubmuoreka [IOK
https://m.edsoo.ru/714e5dbl

bubanoreka [IOK
https://m.edsoo.ru/d01b818c¢

bubanoreka [IOK
https://m.edsoo0.ru/49bel9e

bubmnoreka [IOK
https://m.eds00.ru/9196f118



https://m.edsoo.ru/7cab59f8
https://m.edsoo.ru/401024a9
https://m.edsoo.ru/a58e109f
https://m.edsoo.ru/d9ae1000
https://m.edsoo.ru/138b6f09
https://m.edsoo.ru/7380038f
https://m.edsoo.ru/cfd918bf
https://m.edsoo.ru/714e5db1
https://m.edsoo.ru/d01b818c
https://m.edsoo.ru/49be1f9e
https://m.edsoo.ru/9f96f1f8
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64

65

66

67

68

69
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71

KontponsHas pabota o teme
"KonebaHus 1 BOJIHBI"

Caer. 3aK0H NPSAMOJIMHENHOTO
pacrpocTpaHeHus cBeTa

Pewienue 3anay Ha npuMeHeEHUE
3aKOHa MPSMOJIMHEWHOTO
pacIpoCTpaHEHUs CBETA

Otpaxenue csera. [1nockoe 3epkaino.
Cdepuueckoe 3epkaiio

[Ipenomnenue cBera. AOCONIOTHBIN U
OTHOCUTEJIbHBII 1T0Ka3aTeb
npenomieHus. [lonHoe BHyTpeHHEe
orpaxkeHue. [IpenenpHbIi yron
IIOJIHOTO BHYTPEHHETO OTPa)KEHUs

Pewenue 3amay Ha mpuMeHEHUE
3aKOHOB OTPaXCHHSI U MIPEIOMIICHUS
cBeTa

Xon nydeit B mpusme. Jucnepcus
cBeTa. CIOXHBIH cocTaB 6e0ro
cBera. [{Ber

JInn3pl. DOKyCHOE pacCTOSIHUE U
ONTHUYECKAas CUJIA JTUH3BI
[Toctpoenune n300pakeHuit B TMH3AX
U UX CHUCTeMaX. YBEIMYEHHUE JTMH3bI
Pemenue 3aa4 Ha nocTpoeHue

M300paKeHHH, TTOTyJaeMBbIX C
IIOMOIIIBIO JIMH3

bubanoreka [IOK
https://m.edsoo.ru/4f7985a0

bubnuoreka [IOK
https://m.edso0.ru/f9566406

bubnuoreka [IOK
https://m.edsoo.ru/ea32d455

bubnuoreka [IOK
https://m.edsoo.ru/a005d2bb

bubmoreka [IOK
https://m.edsoo.ru/bc2e55¢cd

bubanoreka [IOK
https://m.eds00.ru/49d830a9

bubmoreka [IOK
https://m.edsoo.ru/d8e1c3be

bubanoreka [IOK
https://m.edsoo.ru/60441359

bubmuoreka [IOK
https://m.edsoo.ru/bb53b1d5

bubanoreka [IOK
https://m.edsoo.ru/5a868109



https://m.edsoo.ru/4f7985a0
https://m.edsoo.ru/f9566406
https://m.edsoo.ru/ea32d455
https://m.edsoo.ru/a005d2bb
https://m.edsoo.ru/bc2e55cd
https://m.edsoo.ru/49d830a9
https://m.edsoo.ru/d8e1c3be
https://m.edsoo.ru/60441359
https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
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76
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78
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&3

84

I'ma3 xak onruueckas cucTema

Pemenue 3anau. [Ipenesnst
MPUMEHUMOCTH F€OMETPUUECKOM
ONTHKHU

CKopoCTh CBETa U METOBI €€
U3MEpEeHUs

Jucnepcus cBeta

Wutepdepeniys cBera

KorepenTHbie UCTOYHUKH. YCIOBUS
HaOJIOIEHNSI MAKCUMYMOB U
MUHHMYMOB

Pemenue 3amau
[Tpumenenue nnTepdepeHun

Hudpaxus ceera

Judpakumonnas pemeérka. YcioBue
HaOJIONICHHS TVIABHBIX MAKCUMYMOB

Peienue 3agau

ITonepe4HOCTH CBETOBBIX BOJIH.
[Tonapu3anus ceera

Peienue 3anau

bubmoreka [IOK
https://m.edsoo.ru/ecd480a2

bubmuoreka [IOK
https://m.edsoo.ru/cd174a10

bubmuoreka [IOK
https://m.edsoo.ru/f32aab06

bubmoreka [IOK
https://m.edsoo.ru/l1el6cchbe

bubmoreka [IOK
https://m.edsoo.ru/5fc0c638

bubmuoreka [IOK
https://m.edsoo.ru/c6416d48

bubmuoreka [IOK
https://m.edsoo.ru/3061de2b

bubnuoreka [IOK
https://m.edsoo.ru/668edbc8

bubmuoreka [IOK
https://m.edsoo.ru/12ed04b5

bubmnoreka [IOK
https://m.edsoo.ru/f998d964

bubanoreka [IOK
https://m.edsoo.ru/d58c411a

bubmoreka [IOK
https://m.edso00.ru/e9890fe9

bubmoreka [IOK
https://m.edsoo.ru/c56¢8158



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
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CBeToBbI€ SIBJICHUS B IPUPOJIE

O000111eHrEe U CUCTEMAaTA3 AU
3HaHui 1o teme "Onruka"

KonTponbehas pabora mmo teme
«Onrtuka»

['panu1pl NPUMEHUMOCTH
KJIaCCUYECKON MEXaHHUKHU. 3aKOHEI
C-)HGKTpOI[I/IHaMI/IKI/I nu HpI/IHLII/IH
OTHOCHUTEJIBHOCTH

[Toctynarel crienuaabHON TEOPUHU
OTHOCHUTEIIbHOCTH

IIpocTpaHCTBEHHO-BPEMEHHOU
unTepBal. [IpeobpazoBanus
Jlopenna. YcioBue NpuYMHHOCTH.
OTHOCHTEIBLHOCTD
OJTHOBPEMEHHOCTH. 3aMeIJIeHre
BPEMEHHU U COKPAIICHHUE TITUHBI

DHeprus ¥ UMITYJIbC PEISITUBUCTCKON
YaCTHUIBI

CB43b Macchl ¢ 3HEPruen u
UMITYJIbCOM PEIATHBHCTCKOM
YacTUIBL. DHEPTUS TIOKOS

PaBHOBeCHOE TEIIIOBOE N3JIYUCHUC

3akoH cMmemenns Buna

bubmoreka [IOK
https://m.edsoo.ru/0b36363d

bubmoreka [IOK
https://m.edsoo.ru/8a14748b

bubnuoreka [IOK
https://m.edsoo.ru/82315dd4

bubanoreka [IOK
https://m.edsoo.ru/c9bd77cb

butbmoreka [IOK
https://m.edsoo.ru/c56f05¢cb

bubanoreka [IOK
https://m.edsoo.ru/d83742bb

bubanoreka [IOK
https://m.edsoo.ru/853a64fc

Bbubmuoreka [IOK
https://m.edsoo.ru/b6258ffa

bubanoreka [IOK
https://m.edsoo.ru/f54035a5
bubanoreka [IOK
https://m.edsoo.ru/1¢5ff752



https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
https://m.edsoo.ru/82315dd4
https://m.edsoo.ru/c9bd77cb
https://m.edsoo.ru/c56f05cb
https://m.edsoo.ru/d83742bb
https://m.edsoo.ru/853a64fc
https://m.edsoo.ru/b6258ffa
https://m.edsoo.ru/f54035a5
https://m.edsoo.ru/1c5ff752
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I'mmmore3a M. Innagka o KBaHTax.
DoToHEI

DHeprus u uMIynbc HoToHa

®otorddexr. OnbiTol A. I
Cronerosa. 3akoHb! poTodppexra

VYpaBHeHue DitHlITeHA 17151
dotoaddexra. "Kpacnas rpanumna”
doroaddexra

Jasnenue cBera. OnwiTh I1. H.
JleOenena

BomHOBBIE CBOMCTBA YaCTHIL

Bonnsbl ae bpoiins. JlnrHa BOHBI 1€
Bpoiins u pazmeps! o0nactu
JIOKAJIM3aIUU JBUKYIICHCS YaCTUITBI

KopnyckynsapHo-BOIIHOBOM Tyanu3m

Judpakius 371eKTpOHOB Ha
KpHCTaJlIax

Cnenuduka uamepeHuii B
Mukpomupe. COOTHOIIEHHUS
HeonpenenéHuocteit [eiizenbepra

Pemenue rpadguueckux 3amaq

Pemienune pacu€THbIX 3a1a4

bubanoreka [IOK
https://m.edsoo.ru/a5{fa218

bubanoreka [IOK
https://m.edsoo.ru/7fb307ec

bubnuoreka [IOK
https://m.edsoo.ru/8c68e5b9

bubnuoreka [IOK
https://m.edsoo.ru/01ef4556

bubnuoreka [IOK
https://m.eds00.ru/64b41966

bubmuoreka [IOK
https://m.edsoo.ru/f59cfcec

bubmuoreka [IOK
https://m.edsoo.ru/5df8bafl

bubnuoreka [IOK
https://m.edsoo.ru/8ccab62a

bubmuoreka [IOK
https://m.edsoo.ru/30dbal8¢

bubmnoreka [IOK
https://m.edsoo.ru/65783dec

Bbubmuoreka [IOK
https://m.edsoo.ru/e70195bd

bubmuoreka [IOK
https://m.edsoo.ru/ee9b3182



https://m.edsoo.ru/a5ffa218
https://m.edsoo.ru/7fb307ec
https://m.edsoo.ru/8c68e5b9
https://m.edsoo.ru/01ef4556
https://m.edsoo.ru/64b4f966
https://m.edsoo.ru/f59cfcec
https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
https://m.edsoo.ru/30dba18c
https://m.edsoo.ru/65783dec
https://m.edsoo.ru/e70195bd
https://m.edsoo.ru/ee9b3182

KonTponsHnas pabota mo remam:

107 "Ocnossl CTO", "KopnyckynsipHo- 1 1 bubmmorexa LIOK

https://m.edsoo.ru/c3de891a

BOJIHOBOM Jyasin3m"

OmnbITEI IO HUCCIICAOBAHUIO CTPOCHUSA

108 aroma. [TimanerapHas Mmoaens atoMa 1 bubmmorexa [IOK
’ P A https://m.edsoo.ru/312b750a
Pesepdopna
bubnuoreka [IOK
109 IT b 1
OCTYHATEL HOpa https://m.edsoo.ru/404dfad%
110 Bunsl ciektpoB. CriekTp ypoBHE# | bu6muorexa [JOK
JHEPrUU aToMa BOAOPOA https://m.edsoo.ru/cf74blla
11 CHnoHTaHHOE U BBIHYK/JIEHHOE 1 bubmmorexa [IOK
H3JyYEHHUE CBETA https://m.edsoo.ru/f945d85¢c
bubmoreka [IOK
112 JI 1
aep https://m.edsoo.ru/2288a0c4
Hyxknonnas monens siapa
13 I'eiizen6epra-Banenko. 3apsn u | bubmuoreka [IOK
MacCcoBO€ YMCIIO apa. M30Tomkl. https://m.edsoo.ru/34adaSde
PanmoaxTBHOCTD
3aKoH paJM0aKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
114 n3nydeHus. Biusgane 1 bubmorexa [IOK
y ' https://m.edsoo.ru/aab98bef
PaINOAKTUBHOCTHU Ha KUBBIE
opranusmsl. Jlo3umerpus
DHeprus CBs3M HYKJIOHOB B sJIpeE.
Snepuble cunbl. JledekT MaccHl saapa.
P fled P bubanoreka [IOK
115 S nepusle peakuuu. SnepHoie 1

https://m.edsoo.ru/ff1758d0

peakTopsl. [Ipobnemsbl ynpasisiemoro
TEPMOSIEPHOTO CUHTE3A.


https://m.edsoo.ru/c3de891a
https://m.edsoo.ru/312b750a
https://m.edsoo.ru/404dfa9a
https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
https://m.edsoo.ru/2288a0c4
https://m.edsoo.ru/34ada5de
https://m.edsoo.ru/aab98bef
https://m.edsoo.ru/ff1758d0
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OKOJIOTHYECKHE aCIIEKThI PA3BUTHUS
AJIEPHOM SHEPreTUKU

MeTtone! peructpanuu u
HCCJIEOBAHUS JIEMEHTAPHbBIX
yacTull. @yH1aMeHTaIbHbIE
B3auMOAEUCTBUA. bapruoHbl, ME30HBI
u sientonsl. [Ipencrasinenue o
CrannaptHoii monenu. Kapk-
IVIFOOHHAs MOJENb aJPOHOB

®usuka 3a npenenamMu CraHgapTHON
Mozenu. Témuas marepust 1 TEMHAs
sHeprus. EnuHcTBO pusnueckon
KapTHHbBI MUpa

DTarel pa3BUTHS ACTPOHOMHUH.
3Ha4eHHEe aCTPOHOMMHU

[TpMeHMMOCTb 3aKOHOB (PU3UKHU AJIs
00BSICHEHHSI IPUPOIBI KOCMUYECKUX
00BLeKTOB. MeToabI
ACTPOHOMUYECKUX HCCIIETOBAHUHN

CoBpeMeHHbIE ONITHYECKUE
TEJIECKOTIBI, PATUOTEIICCKOIIBI,
BHeaTMOC(EepHAast aCTPOHOMHUS

Bup 3Bé3nnoro neba. Co3pesaus,
SIpKI/IC 3BéSIII:I, IIJIaHCTHI, X BUIUMOC
JIBYDKCHHE

Comnaeynasa cucreMa. CoHILe.
COJ'IHC‘-IH&?I AKTUBHOCTB. I/ICTO‘-IHI/IK
sHeprun ComHIla U 3BE3]

bubmoreka [IOK
https://m.edsoo.ru/lac08a5b

bubanoreka [IOK
https://m.edsoo.ru/c026£d37

bubmoreka [IOK
https://m.edsoo.ru/ad73e145

bubmuoreka [IOK
https://m.edso0.ru/39¢44028

bubanoreka [IOK
https://m.edsoo.ru/4877aale

bubmoreka [IOK
https://m.edsoo.ru/aac588eb

bubanoreka [IOK
https://m.edsoo.ru/22748eb4



https://m.edsoo.ru/1ac08a5b
https://m.edsoo.ru/c026fd37
https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
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3BE3bI, X OCHOBHEIC
XapaKTepUCTUKU. J[narpamma
"creKTpalibHbIN KJ1acc —
CBETUMOCTH"

3Be3/bI ITIaBHOH
[IOCJIENOBATEILHOCTH

BuyTtpeHHee cTpoeHuE 3BE3 .
CoBpeMeHHbIE TTPEJICTABICHUS O
MIPOUCXOKACHUU U IBOJIOLIUU
Connua u 3BE311. DTallbl JKU3HH 3BE3]T

Muneunsii [Tyt — Hamma ["anakTuka.
Tunel ranaktuk. YEpHbIE ABIPHI B
A7Ipax TajlakTUK

Bcenennas. Paciumpenue
Bcenennoii. 3akon Xa06ma. Teopus
Bbomnbmioro B3psiBa. Penukrosoe
U3JIy4eHHUE

MacurraOnas ctpykrypa BeenenHoil.
MeraranakTuka

Hepeménnsie mpobiemsl
aCTPOHOMUU

@u3HYECKUI IPAKTUKYM I10 TEME
"UccaeqoBaHue MAarHUTHOTO T10JIS
MMOCTOSHHBIX MAarHUTOB" WJIN
"WccnenoBannue CBOMCTB
dbeppoMarHeTUKOB" UITH
"UccrenoBanue neicTBUS

bubnuoreka [IOK
https://m.eds00.ru/42169944

bubanoreka [IOK
https://m.edsoo.ru/b3cb766¢

bubmoreka [IOK
https://m.edsoo.ru/d09da494

bubmuoreka [IOK
https://m.edsoo.ru/7cd10a0a

bubmoreka [IOK
https://m.edsoo.ru/3dbdf0d2

bubmuoreka [IOK
https://m.edsoo.ru/ce234633

bubanoreka [IOK
https://m.edsoo.ru/d37d9{fe

bubanoreka [IOK
https://m.edsoo.ru/67361aef



https://m.edsoo.ru/42169944
https://m.edsoo.ru/b3cb766c
https://m.edsoo.ru/d09da494
https://m.edsoo.ru/7cd10a0a
https://m.edsoo.ru/3dbdf0d2
https://m.edsoo.ru/ce234633
https://m.edsoo.ru/d37d9ffe
https://m.edsoo.ru/67361aef

131

132

133

134

135

136

MMOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

@u3HYeCKU IPAKTUKYM 110 TEME
"N3mepenue cunsl AMiepa" nim
"N3ydeHne 3aBUCUMOCTH CHJIBI
AmMIiepa OT CHJIbl TOKa" WK
"OnpenesieHue MarHUTHOM
MHAYKIMHU HA OCHOBE U3MEPEHUS
cuiibl Ammepa"

Pu3HYeCKU IPAKTUKYM I10 TEME
"UccenoBanue SBJICHUS
AIIEKTPOMArHUTHOW UHTYKIIUU'" WUITH
"OmnpeneneHnue HHIYKIIMA BUXPEBOTO
MarHuTHOrO 1ojsg"

@u3HYECKU IPAKTUKYM I10 TEME
"HccnenoBaHue IBICHUS
camouuaykiuu" wim "COopka
MOJIEJTH AJIEKTPOMAarHUTHOTO
reHeparopa"

Du3nYeCcKui MPaKTUKyM IO TEME
"N3mepenue nepuoaa CBOOOTHBIX
KoJIeOaHUN HUTSIHOTO U MPYKUHHOTO
MasiTHUKOB"

Ou3n4YeCcKui MPaAKTUKYM IO TEME
"IIpeoOpa3oBaHre YHEPTHH B
MPYXUHHOM MasiTHUKE"
PuU3NYECKUI TPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOTO TOKa
4yepe3 MoCieI0BaTeIbHO

bubmoreka [IOK
https://m.edsoo.ru/fcae91e9

https://m.edsoo.ru/c36658da

bubnuoreka [IOK
https://m.edsoo.ru/b8fb6391

bubmuoreka [IOK
https://m.edsoo.ru/5d159d35

bubmoreka [IOK
https://m.edsoo.ru/a28026bd

bubmnoreka [IOK
https://m.edsoo.ru/89dc2d90



https://m.edsoo.ru/fcae91e9
https://m.edsoo.ru/c36658da
https://m.edsoo.ru/b8fb6391
https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
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COEIMHEHHBIE KOHJICHCATOD,
KaTyLIKy U pe3ucTop” miu
"UccnenoBanue pabOThl HCTOYHUKOB
CBeTa B IIeNH [IEPEMEHHOro ToKa"

@u3HYECKUI IPAKTUKYM II0 TEME
"HN3y4yeHne napaMeTpoB 3BYKOBOM
BOJIHBI"

Ou3NYeCKU MPaKTUKYM IO TEME
"N3mepenue nokasarens
MpeJIOMJIEHUS CTeKa" Win
"[lomyuenune n3o0paxeHus B
CHUCTEME U3 IIOCKOTO 3epKaja 1
JUH3BI"

du3n4eCcKui MPaKTUKyM IO TEME
"HccnenoBanue 3aBUCUMOCTH
(OKYyCHOT0 paccTOSIHUS OT BELIECTBA
(Ha mpuMepe KUJIKUX JINH3)" WIn
"N3mepenue pOKyCHOTo pacCTOSHUS
pacceuBaronUX JUH3"

Du3nYeCcKui MPaKTUKyM IO TEME
"Habmonenue audpakimm,
uHTep(EPEHITNH U TTONSPU3AIUN
ceera"

Ou3n4YeCcKui MPaAKTUKYM IO TEME
"OnpeneneHyue UMITyjIbca U SHEPTUU
PENATUBUCTCKHUX YacTHIl (110
doTorpadgusiM TPEKOB 3apSKEHHBIX
YaCTHUIl B MArHUTHOM T1oJie)"

bubmoreka [IOK
https://m.edsoo.ru/b100661a

bubmuoreka [IOK
https://m.edsoo.ru/42569e¢al

bubmuoreka [IOK
https://m.edsoo.ru/b879{b3f

bubmuoreka [IOK
https://m.edsoo.ru/8b7ac737

bubanoreka [IOK
https://m.eds00.ru/63756¢47



https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f
https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
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Ou3NYeCKu MPaAKTUKYM IO TEME
"N3mepenue nocrosHHoi [lnanka Ha
OCHOBE HCCJIEJOBAHMUS
dotorddexra" wim "Mccnenosanue
3aBUCUMOCTH CUJIbI TOKA Yepe3
CBETOAMO]T OT HANPsIKEHUS"

Ou3NYECKU MPAKTUKYM T10 TEME
"UccnenoBanue cnekTpa
pa3pekeHHOro aTOMapHOT0 BOAOPOAA
Y U3MEepeHue nmocrossHHon Punbepra”

Pu3HYECKU IPAKTUKYM II0 TEME
"UccnenoBanue paguoakTUBHOTO
(doHa C UCTIOJIBL30BAaHUEM JI03UMETpa"
i "M3yuenue nomounienus oera-
YacTHI] aJTTOMUHUEM"

Pu3HYeCKU IPAKTUKYM I10 TEME
"HaOmroneHus 386304010 HeOa
HEBOOPY>KEHHBIM IJ1A30M C
HCTIOJI30BaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUH JJISI OTIPEICTICHUS
MTOJIOYKEHUS HEOECHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ausi CeBepHOro Moymapus 1
sapkue 3BE€31b1" WK "Habmonenus B
tesieckon JIyHbI, TUIaHET,
TYMaHHOCTEMN U 3BE3IHBIX
CKOTIJICHUH "

O00011eHNEe U CUCTEMATA3 AU
3HaHuil. Ponb pusuku u acrponoMuu

bubmuoreka [IOK
https://m.edsoo.ru/eb916182

bubnuoreka [IOK
https://m.edsoo.ru/ec651eb8

bubanoreka [IOK
https://m.edsoo.ru/c3dabebe

bubmuoreka [IOK
https://m.edsoo.ru/1072021¢

bubanoreka [IOK
https://m.edsoo.ru/ad6ddeed



https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
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B YKOHOMHUYECKOM, TEXHOJIOTHYIECKOM,
COLIMAJIBHOM 1 3THYECKOH chepax
JIeITCIIbHOCTH YeJI0OBEKa

O0o001IcHNE U CHCTEMAaTH3aIUs
3HaHui. Poib 1 Mecto pusnku u
ACTPOHOMHUU B COBPEMEHHOM
HAy4YHOH KapTHHE MHUpa

O000111eHrEe U CUCTEMATA3 AU
3HaHuil. Ponp pusnueckoit reopun B
(bopMHpOBaHUM NTPEICTABICHHI O
¢buznyeckoil KapTUHE MUPA, MECTO
¢bu3nveckoil KapTUHBI MUpa B 001IEM
psily COBPEMEHHBIX €CTECTBEHHO-
HayYHBIX MPECTABICHHUIA O IPUPOAE

0O000111eHNE U CUCTEMATHA3AIHUSA
3Haguit mo treMe "Kuaemarnka"

O00011eHNE U CUCTEMATHA3 AU
3HaHui o teme "Kunemarnka"

O0001eHNEe U CUCTEMATA3 AN
3HaHui o Teme "Jlunamuka"

0O000111eHNEe U CUCTEMATH3 AN
3HaHuil o TeMe "CraTtuka TBepAOro
Teaa"

0O000111eHNE U CUCTEMATH3 AN
3HAHUM 110 TeME ""3aKOHBI
COXpaHEHUs B MEXaHUKe"

O00011eHNEe U CUCTEMATA3 AU
3HaHu# 110 TeMe "OCHOBEI

bubanoreka [IOK
https://m.edsoo.ru/18f19{7¢c

bubnuoreka [IOK
https://m.edsoo.ru/e7d40014

bubnuoreka [IOK
https://m.edsoo.ru/b032f{c4b

bubmuoreka [IOK
https://m.edsoo.ru/4e31b507

bubanoreka [IOK
https://m.edsoo.ru/2dfbafc5

bubanoreka [IOK
https://m.edsoo.ru/3ccad82¢

bubmoreka [IOK
https://m.edsoo.ru/32a4d1a0

bubanoreka [IOK
https://m.edsoo.ru/ed440ca8



https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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MOJIEKYJIIPHO-KUHETUYECKOM
teopun"

O060011IeHre U CUCTEMATH3ALHS
3HaHui 1o TeMe "TepMoauHaMHKa.
TennoBble MalIMHbL"

O06o0011eHne U cucTeMaTu3anus
3HaHUU 10 TeMe "ArperarHble
cocTosiHuUS BeliecTBa. Pa3zoBbie
nepexonpl”

O060011IeHre U CUCTEMATH3ALHS
3HaHUI MO0 TeMe " DIEKTPUUECKOe
nosie”

O0001eHNEe U CUCTEMATA3 AN
sHaHuH 110 TeMe "T1oCTOSHHBIN
ANEKTPUUECKUNA TOK"

O000111eHrE U CUCTEMATHA3 AU
3HaHui 1o TeMe "TOKU B pa3InyHbIX
cpenax"

O00011IcHNE U CHCTEMAaTH3aIUs
3HaHUM 110 TeMe "Marauraoe none"

PesepBHbIil ypok. O60011IeHIE 1
CHCTeMaTH3aIUs 3HAHUH 110 TEME
"OneKTpoMaruuTHas MHAYKIus'"
PezepsHblil ypok. O6001menue u
CHCTeMaTH3aIUs 3HAHUH 110 TEME
"MexaHnueckue Koaeoanus"

bubanoreka [IOK
https://m.edsoo.ru/c63f7¢10

bubmuoreka [IOK
https://m.edsoo.ru/1d36b5bl

bubmoreka [IOK
https://m.edsoo.ru/3bf0def9

bubmoreka [IOK
https://m.edsoo.ru/71453ee6

bubmuoreka [IOK
https://m.edsoo.ru/3d40077a

bubmuoreka [IOK
https://m.edsoo.ru/3b4c06ae

bubanoreka [IOK
https://m.edsoo.ru/053¢2248

bubmnoreka [IOK
https://m.edsoo.ru/d6310bfd



https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a
https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
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PesepBHbIil ypok. O60011IeHIE 1
cucreMarmnl3anus 3HAHUH 110 TEME

"DNIeKTpOMarHuTHBIC KoJieOaHus'

PesepBHblii ypok. O6001IeHNE U
CHCTEeMaTH3allys 3HaHUH 110 TEME
"MexaHU4YeCcKHE U
AIIEKTPOMArHUTHHIE BOJHBI"

PeseprHbIil ypok. O6001ICHNE U
CHUCTEMAaTH3alNs 3HAHUI 110 TeMe
"Onruka"

PesepBHblii ypok. O6001IeHNE U
cucreMarul3anus 3HaHHUH 110 TEME
"Ocnosl CTO"

PesepBHblit ypok. O600IIeHNE U
CUCTEeMaTH3allus 3HAHUU TI0 TEMe
"KoprycKynspHO-BOJIHOBOM
Tyanusm"

PesepBHbIit ypok. O600IIeHNE U
CHUCTEMAaTH3aINs 3HAHUH 110 TeMe
"®u3uka atoma"

PesepBHEIit ypok. O000IICHHE 1
CHUCTeMaTH3alus 3HaHUI TT0 TeMe
"®u3nKa aTOMHOTO SApa U
3JIEeMEHTapHbIX YyacTul'"
PesepBHbIii ypok. O000IIeHNE U

CHCTEeMaTH3alus 3HaHUH 10 TeMe
"OnemeHTs acTpoduzuxu”

bubmuoreka [IOK
https://m.edsoo.ru/5e2bb&3d

bubanoreka [IOK
https://m.edsoo.ru/96a7a2dd

bubmuoreka [IOK
https://m.edsoo.ru/52ad1603

bubmuoreka [IOK
https://m.edsoo.ru/5beclc65

bubmoreka [IOK
https://m.edsoo.ru/f7¢59d38

bubmuoreka [IOK
https://m.edsoo.ru/1f511654

bubmoreka [IOK
https://m.edsoo.ru/905¢5¢ce0

bubmuoreka [IOK
https://m.edsoo.ru/2bftb94c



https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME
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YYEBHO-METOAWYECKOE OBECINEYEHUE OBPA3OBATEJILHOTO
MPOLIECCA
OBSIBATEJBHBIE YUEBHBIE MATEPHAJIBI JIUISI VUEHUKA

METOANYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUAPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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